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Electric Carrier Railways for Rapid 
Transfer of Mail and Express 


For many years the need has been recognized of am 
ple facilities for the rapid transportation of mail and 
light express matter between the distant parts of a large 
city, and for such service the pneumatic-tube carrier ha 
been developed to what now seems a probable limit of size 
and capacity. For small mail-transfer systems, the 
pneumatic tube presents many obvious advantages on ac- 
count of its simplicity, while the inefficiency of com- 
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pressed-air power is not important. Tubes as large as 
18 in. in diameter have been made, experimentally at 
least, and one such is reported installed in Washington, 
D. C., but not in general use because of noise and clum- 
siness, When systems requiring tubes of over 12 in. be- 
come necessary, then the cost of power supply becomes a 
more important factor; at the same time the employment 
of electric motor-driven cars becomes more advantageous 
than before on various practical grounds. 

As the increasing need for good facilities for the trans- 
fer of mail and light freight has continued to be felt, 
the problem has been studied by various interested con- 
cerns with the result that where larger tubes are needed 
the manifest tendency is toward the use of motor cars 
operating in tubes of two to four feet diameter. Two sys- 
tems of this sort have now been built on a commercial 
scale, as shown in the appended descriptions. 

The general scheme is old. One of the earliest no- 
table propositions of the sort was put forward by D. G. 
Weems, who, 24 years ago, had a two-mile experimental 
“high-speed” railway line in operation near Baltimore, 
Md. The Weems road had a 24-in. gage track and a 
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6000-lb, three-car train. ‘There 
tive unit some 2x8 ft. in cross-section and 


long, with pointed ends, 


locomo- 
Is ft. 
The promoters hoped to ran 
“mail trains” at speeds of four or five miles a minute 
over long distances as from New York to Chicago (see 
ENGINEERING News, Sept. 14, 1889). Weems was in 
advance of his time; but similar projects for high-speed 
Tr 
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transmission by an electric carrier railway many 
times have been agitated since. 


Perhaps the greatest recent incentive to the develop 
ment of these systems has been the desire of the U.S. 


Parerson, N. J. 


curves, 20% grade and steel tube.) 


Post Office Department to have a practicable plan worked 
out of large tubes for carrying mail between the different 
stations in New York City. 


The present 8-in, pneumatic 
tubes, of course, do not permit of direct transfer of regu- 
lation mail sacks. It is necessary to unpack the train 
pouches and reload the bundles of letters into the tube 
cartridges. The Department desires an automatic sys- 
tem of large capacity, both in regard to size of sacks 
which can be carried and the rapidity wit’ 
can be dispatched. 


which cars 


such ‘schemes is now seen to be of less importance than 
ability accurately to maintain a small interval between 
cars under speeds of 15 to 30 mi. per hr., and to give 
a low-unit cost of burden transported. 


The extreme speed sought by the early promoters of 


The service of 
such a carrier system is seen to bear some resemblance 
to miniature trunk-line railroad operation, but under 
conditions which are favorable to automatic operation of 
cars (without motormen) equipped with constant-speed 
motors. There are no stops between terminals and ac- 
celeration problems are simplified since bulk rather than 


weight limits the capacity of a car. The constant-speed 
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motors may be either (1) a shunt-wound direct-current 
type taking current off feeders of approximately constant 
voltage or (2) an alternating-current induction motor 
drawing energy from feeders connected to constant-fre- 
quency supply (which may fluctuate more or less in volt- 
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age without ailfecting the speed). With- either equip- 
ment, cars can be sent safely in the same direction over 
one track not very far apart giving ability to dispatch 
them as rapidly sas they can be loaded at one end 
or unloaded at the*other. They should maintain their 
spacing approximately, but should one car crawl up on 
another, by reason of unequal drive-wheel slip, ete., there 
would be no reak collision at such small differences in 
speeds as would exist; the pursuing car, after contact, 
would assume sothe of the traction load of the one lead- 
ing and they would proceed together as a train. The two 
systems described in what follows illustrate the two uses 
of motors above noted, with some very interesting modi- 
fications in the case of the alternating-current motor to 
decrease and more. accurately to maintain the intervals 
between cars. 

The direct-curvent carrier railway mentioned has been 
developed by the American Pneumatic Service Co, of 
Boston, Mass., which concern has developed the success- 
ful large pneumatic-tube systems used by the Post Office 
Department in Boston, New York, Chicago and St. 
Louis. The alternating-current system is that of the 
Electric Carrier Co., of New York City. 

(1) Tur Tuse Rartway or THE ELecTrRic CARRIER Co. 

Several years ago the simple idea of having an induc- 
tion motor drive a carrier car was modified by one F. 8. 
Smith, who patented the proposal virtually to unfold the 
two parts of an induction motor, placing the primary 
element flat on the bottom of the motor car and stretch- 
ing out flat a long secondary element in the center of the 
running track. The result of this arrangement may be 
seen from the action of the ordinary induction motor, 
where the imposition of polyphase currents on the pri- 
mary (stationary) windings causes the polarity of the. 
magnetic field to revolve. This induces currents in a 
brass or copper annular grid, placed in the face of the 
iron core of the rotor. The reaction of the magnetic 
field and the currents in the grid causes the rotor to be 
dragged along close behind the revolving magnetic field 
and at a speed only slightly less than synchronous. In 
the case of the modified system, the imposition of the 
polyphase currents on the straightened-out primary cir- 
cuit, disposed along the car parallel to and close to the 
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secondary elements which are fastened to the track 
sults in the magnetic poles of this field progress 
moving from ithe front to the back of the car. Th 
duces currerfts in the grids of the secondary element, 
the reaction tends to pull the track structure afte: 
shifting primary field. But as the track is fast, 
relative motion occurs by drawing the car forward. 

One advantage claimed for this arrangement is 
dependence on adhesion conditions for traction is « 
inated, irrespective of grade. Then too, the mo 
parts of a motor, as ordinarily built, are eliminated, a 
with them, the wear and inefficiency in traction gea; 
There should be expected also less heating of the 
pelling machinery of the car than with ordinary array: 
ments, since only one-half the motor element is faste: 
thereto and both parts are arranged in a form adapt 
to obtain maximum cooling effect. 

By changing the material and design of the grid 
the secondary element, disposed along the track, the tr: 
tive effort of the car may be varied from place to place to 
suit the requirements of starting grade, ete., within cer- 
tain limits. Any great change in the characteristics of 
the secondary circuit of an ordinary induction motor 
on an automatic car, of course, is not practical unless 
somewhat complicated apparatus is used. Speed control 
of all cars entering a given section can be effected | 
varying the frequency or voltage of current supplied to 
such a section, though necessity for that should be re- 
mote. Braking on approach to curves, crossovers, sta- 
tions, etc., can be secured electrically by the use of simi- 
lar frequency control or by teversed feeders together with 
change in grid design. Regenerative braking is very 
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simply secured if there are stretches of sufficient down- 
grade. 

The tendency toward reduced efficiency on account of 
slight irregularities in the track structure and a some- 
what increased length of air gap between the primary 
and secondary sections over that secured in an ordinary 
motor may be largely compensated for by the elimination 
of rotating parts and gearing on the car. It is evident 
that there is a direct utilization of magnetic torque be- 

















car and the track without resort to mechanical 

and their attendant friction. 

1 most apparent disadvantage which such a scheme 
-ibed would seem to show is that the cost of track 


as : 

nt is somewhat greater than would be the case 
et ° . 
of ping each car with a complete motor. The build- 
ers wai, however, that it is their experience that the 
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cost of thus equipping the track with the secondary ele- 
ment is not as heavy as might be expected, and this fac- 
tor becomes of relatively small importance wherever such 
a carrier system is necessary, for then the space interval 
between cars is so small that the idle part of the track 
equipment is reduced to a minimum, and the investment 
charges are spread over a large tonnage. 

A number of small-sized demonstration plants of short 
run have been built and recently the designers have com- 
pleted the consiruction of about a half-mile of demon- 
stration and experimental system in Paterson, N. J. 
Here are found four sharp curves and two 400-ft. tan- 
gents arranged with three sidings, one of which rises on 
a 20% grade and drops again to the level on the same 
grade. The curves here are of a minimum radius of 40 
ft., the track being banked as in regular railway practice. 
The attraction between track and car motor elements 
helps to keep the car down on curves while the overhead 
rails assist. In daily service an outer-guide rail might 
be needed on sharp curves at full speed. 

The Paterson plant has equipment designed particu- 
larly to meet the needs of city mail transfer and a 
loading and unloading station has been built with two 
of the sidings passing through it. This building also 
serves as a laboratory for the study of the system, there 
being many things about such a new system that have 
required original data for proper design. 

At first the track was equipped with fixed motor 
members underneath and above the cars. But it has been 
found that the overhead secondary element was not re- 
quired even for the 20% grade. This elimination of the 
upper section also simplifies the design, leaves the top 
unincumbered and reduces the cost. The type of car 
used at this plant is shown in Figs. 3, 4 and 5. They 
have a 300-Ib, load capacity (the maximum mail load 
here is fixed by displacement rather than weight), and 
are designed to maintain practically the same speed 
loaded and empty (since windage is found to be the 
principal resistance) so that the cars will closely main- 
tain their spacing in the tubes without attention. In 
Fig. 5, the sides and top of the car have been removed 
to show the large proportion of space available for bur- 
den and the freedom of the interior from all obstructions. 
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A trailer of equal weight has been regularly used with. 
these cars without appreciably lowering the speed. 
The car has been loaded with 1000 |b. of sand without 
changing operation, overheating the motor or reducing 
speed from normal (30 mi. per hr.). Considering the 
car weight this was about a 27% overload on the motor. 
Three conductors are needed for the three-phase cur- 
rent supplied. As shown in Fig. 3, there are two insu- 
lated.overhead rails with contact wheels on trolley 
frames to lead the current to the motor primary circuit 
The track is used for the third (return) conductor. 
Collision between two moving cars in the same section 
of the track is little to be feared, for very small increase 
in slip between the speed of the shifting magnetic poles 
and the speed of the car produces a large torque increase. 
Should one car be stalled, due to derailment or other 
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accident of like nature, then danger of successive piling 
up of cars back of ii could be made very small. With 
the stoppage of the first car there would be a rush if 
current in the feeders of the conductor rails for that 
section, which would necessarily open the circuit break- 
ers or other protective devices and completely cut off the 
supply of power from that section, stopping «all cars 
therein. Naturally, during the development work for 
the 36-in. line described, a few such accidents as derail- 
ments have occurred. At these times only a few of the 
track supports have been damaged and the repairs to the 
track motor element (which was crumpled) and to the 
car have not been difficult. 

Signal indications of the positions of cars along the 
route are given by windings in the motor track element. 
Voltage is induced in them by the passage of the car and 
may be led to train-annunciator circuits, ete. Each car 
could, if necessary, be made to operate the switches for 
its own sidings or turnouts by proper location of contact 
devices or trips; the aproach section of a branch could 
similarly be made dead while the switch was occupied. 
The Paterson yard is being so equipped. 

Tests are being made to derive such data as may be 
necessary in the design of commercial installations but 
none of this is yet available. 

This system has been developed by the Electric Car- 
rier Co., 220 Broadway, New York City. Most of the 
design of the present equipment has been made by C. B. 
and J. F. McLeer, of the McLeer Electric Co., Brooklyn, 
N. Y., with Geo. T. Hanchett and E. W. Van C. Lucas, 
of New York City, as consulting engineers. 

(To be concluded by a description of the direct-cur- 
rent system and demonstration plant of the American 
Pneumatic Service Co., Boston, Mass.) 
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A Builders’ License Law for the 
City of Boston, Mass. 


An ordinance providing for the licensing of all build- 
ers in the City of Boston is about to be put into oper- 
ation. The law provides that no one shall have charge 
of any building operation without first procuring a li- 
cense from a duly commissioned Board of Examiners. 
It further specifies that the different types of building 
operations shall be divided into classes to be decided upon 
by the Board of Bxaminers, which shall pass upon the 
qualifications of applicants and certify them to the build- 
ing department. A fee of $2 is charged for the license, 
which is held by the builder until revoked for canse. 
Special provision is made in the law for an investigation 
of builders who presumably have failed in their duties, 
and a penalty is provided for violation of the ordinance. 
The ordinance reads as follows: 


ORDINANCE FOR THE CONTROL OF BUILDING OPERA- 
TIONS, BOSTON, MASS. 

1. All persons who shall hereafter take personal charge 
or control of the work of construction, .alteration, removal 
or tearing down of buildings or structures in the City of 
Boston shall be qualified by education, training, or experi- 
ence for the performanée of that duty in a manner which 
shall preserve public safety and conform to the laws, ordi- 
nances, rules and regulations relating to the construction, 
alteration, removal or tearing down of buildings or structures 
in the City of Boston. 

2. The qualifications of such persons shall be determined 
by a Board of Examiners as hereinafter provided; and no 
permit for the doing of work described in section one of 
this ordinance shall be issued by the building commissioner 
unless the application for a permit therefor contains the 
name, address and signature of a person who is duly licensed, 
as hereinafter provided, to take personal charge or control 
of such work; provided, however, that a permit may be 
granted if no person licensed as aforesaid has been named in 
the application therefor whenever the work in question is of 
minor importance, and, in the opinion of the building com- 
missioner, stated in writing with his reasons therefor upon the 
application for such permit, the work is of such simple 
character that its execution will not endanger the safety of 
the public, or of any person engaged thereon. 

3. There shall be in the building department a board to 
be called the Board of Examiners. Said board shall consist 
of three members to be appointed by the mayor. Each mem- 
ber shall receive $10 for every day or part thereof of actual 
service but not more than $1000 in any year. The first ap- 
pointments, shall be for one-, two- and three-year terms 
respectively, and succeeding appointments shall be for terms 
of three years, 

4. The board shall, as soon as practicable after the ap- 
pointments of the members have become operative, meet 
and organize by the selection of a chairman and a secretary; 
and shall hold examinations, under reasonable rules and 
regulations adopted by it, of persons desiring to be registered 
as qualified to have charge or control of the construction, 
alteration, removal, or tearing down of buildings or struct- 
ures. Due notice of examinations shall be posted in the 
offices of the building department and of the Board of Ex- 
aminers and published in the “City Record.” 

The board shall establish various classes of persons to be 
registered, shall determine the qualifications required for 
each class, and after examination shall register in each class 
the persons found to possess the requisite qualifications 
therefor. The name and address of each person so found to 
be qualified, with the designation of the class in which he 
is registered, shall thereupon be certified by the board to the 
building commissioner who shall make a record of the same 
which shall be open to public inspection. 

5. Any person who shall by affidavit, together with such 
other evidence as may be required by the board, show to the 
board that prior to the passage of this ordinance he has had 
charge or control of the construction, alteration, removal or 
tearing down of buildings or structures in the class in which 
he applies to be registered, and shall satisfy the board that he 
is qualified by education, training or experience to have 
charge or control of such work, may, without any other 
examination, be registered in said class and be certified to 
the building commissioner as a person qualified within such 
class. 


6. The building commissioner, upon the payment 
$2 shall issue a license to each person certified by ; 
and such license shall not be transferred. The fee: 
by the board and by the building commissioner s}h. 
over to the city collector at least once a week. 

A person who has been duly licensed as afores 
be entitled to have charge or control of any work 
in section one of this ordinance, in the class in yw 
registered, until his license is revoked or suspend. 
building commissioner upon the order of the jx 
license shall be revoked or suspended except upon 
charges, filed with the board by the building commis 
other person, specifying that the licensee has bee); 
or negligent in the performance of his duty in 
with work under his charge or control, or has 
permitted a violation of the building laws in 
therewith, or that such laws have been violated i; 
tion with such work when the licensee knew, or, in + 
cise of due diligence, should have known, that su 
tion had occurred. Upon learning of such careles 
neglect of duty, or of such violation of law, th: 
commissioner shall file charges with the board and » 
the same. Upon the filing of such charges by the 
commissioner, or other person, the board shall wiv: 
licensee notice of a hearing upon the charges which s} 
held by the board not less than seven days after th: 
said notice. The notice shall be by personal servic. 
registered mail and shall state the time and plac 
hearing and contain a copy of the charges. At suc! 
ing the licensee may be represented by counsel, and 
building commissioner may be assisted by a represent 
of the law department of the city. 

8. If, for any cause, a person licensed as her: pro- 
vided, shall cease to have charge or control of any work 4 
scribed in section one of this ordinance before such work j 
finished, the work shall stop until another persen dul 
licensed for the doing of such work has been 
charge thereof. , 

9. Whenever the board shall determine that a sufficient 
number of persons has been licensed in the various classes 
it shall post notice of such determination in the offices of 
the building department and of the board and publisi 
same in the “City Record.” No person shall, by reason of 
anything contained in this ordinance, be denied a permit by 
the building commissioner or suffer any penalty until after 
the expiration of thirty days from the date of said publica- 
tion in the “City Record.” 

10. Whoever violates any provision of this ordinance 
shall be punished by a fine of not more than fifty dollars for 
each offense. 


placed in 


the 


The Board of Examiners has divided the classes of 
registration into: 

Class A: charge or control of the construction or al- 
teration of first-class buildings. (“First-class buildings” 
are all fireproof buildings, according to the best mod- 
ern practice. ) 

Class B: charge or control of the construction or al- 
teration of second-class buildings. (‘Second-class build- 
ings” are those whose external walls are fireproof.) 

Class C: charge or control of third-class buildings. 
(“Third-class buildings” are frame buildings.) 

Cfass D: charge or control of the moving or shoring 
of buildings or structures. 

Class E: charge or control of the tearing down of 
buildings or structures. 

When the ordinance was first passed there was con- 
siderable agitation against it among the master build- 
ers of the city, who seemed to be of the opinion that the 
master builder only should be licensed. After a hearing 
by the Board of Examiners, however, it was decided te 
grant a license according to the above noted classes to 
anyone who could show that he was qualified to take 
charge or control of building operations of the respective 
classes. 

The Board of Examiners has been working on the 
law for some time, but it will not be put into effect for a 
few months. Before setting the precise date the board 
is endeavoring to get as many applications as_ possible. 
About 1500 applications for different type classes of li- 
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have been received ; it is probable that a number of 
uts will not receive a license, but as yet the exact 
8 cannot be determined. So far, licenses B and Cc 
ty predominate. License A is applied for mainly 
oerintendents and foremen of the large building 
nies, men who have charge of a varied assortment 
<. and have applied generally for licenses in all tive 
« Board of Examiners at present constituted com- 
John T. Scully, chairman, a graduate of the Mass- 
‘setts Institute of Technology; secretary, Thos. K. 
Reynolds, a brick-layer by trade, and Wm. H. Besarick, 
architect, of wide experience. 
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The Clarification of Sewage in Slate 


Beds* 
By Dr. Bacu 


‘TRANSLATED BY KENNETH ALLEN+ AND Epwarp 8. 
ALLENT 


| Although the results of experiments on the use of 
slate beds at the sewage experiment station of the Bureau 
of Surveys of Philadelphia received favorable comment 
in a report published in 1911, the adoption of such beds 
in the United States up to the present time has been 
practically nil. The following translation of a paper by 
Dr. Bach, of Essen, Germany, comprises a lucid descrip- 
tion of the construction and operation of slate beds with 
data concerning their efficiency, limitations and cost 
which will be valued by those who are interested in ques- 
tions of sewage—or, more properly—sludge disposal.— 
TRANSLATORS, | 

The historical development of the technic of sewage 
treatment, which is yet young, began, as is well known, 
in England. There the introduction of the water-car- 
riage system early called for the purification of sewage 
before its discharge into streams; and: English engineers 
have worked continually and eagerly for the further per- 
fection of purification processes. 

A notable method of sewage treatment, which has re- 
cently been developed in England from small scale ex- 
periments which were bitterly criticized at first but which 
have now secured wide-spread recognition and adoption, 
is clarification by Dibdin Slate Beds. 

The treatment of sewage in slate beds is, according to 
the inventor’s opinion, the final stage in the development 
of the biological processes, in that it achieves an aérobic 
treatment of both sewage and sludge. The sludge con- 
sists of undissolved material with a certain amount of 
moisture in which colloidal matter may be, and generally 
is, contained; and above and separate from the sludge 
there remains the more or less clarified sewage. The 
latter contains, as originally, the matter in solution and 
also, since no clarification process is perfect, a residuum 
of undissolved and half-dissolved matter. 

In this way the question of sewage treatment may he 
separated into two problems: viz., the treatment of sludge 
and the subsequent treatment of the liquids. Various 
methods of solving each of these problems are known, all 





*From “Technisches Gemeindeblatt,” Mar. 5 and 20, 1913. 


tEngineer, Metropolitan Sewerage Commission, 17 Battery 
Place, New York City. 
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of which have in common the need for their complete 
operation the activity of small organisms. ‘These may 
be considered in two groups, the aérobic which require 
oxyger and the anaérobic which demand little or none. 
According as one or the other group predominates we 
may speak of the several kinds of treatment as aérobie 
or anaérobic. 

There is at present no doubt that sprinkling filters pre- 
sent the best artificial biological treatment for clarified 
sewage. We leave out of comparison the natural purifi- 
cation processes known as land filtration and dilution in 
relatively large streams. The action of the sprinkling 
filter is entirely aérobic since the purification effected 
depends on the minute organisms which demand oxygen. 
Dibdin’s efforts have been directed to providing an aéro- 
bie sludge treatment parallel to the aérobic treatment of 
sewage. The solution of this problem was decidedly 
more difficult than that of the aérobic treatment of clar- 
ified sewage since its physical condition renders an an- 
aérobic treatment of the sludge more obvious and at first 
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Fig, 1. Cross-SECTION OF Bep ror 
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easier than an aérohic one. This is because in settling 
tanks the sludge reaches an anaérobie space, whereas the 
liquids come in contact with the air, which is the [main] 
source of oxygen for the aérobic bacteria. It was a-nat- 
ural consequence of this situation that an aérobie treat- 
ment of the liquids was supplemented by an anaérobie 
treatment of the sludge. 


isfaction. 


The latter has given entire sat- 
For instance, it is well known that the anaér- 
obie treatment of sludge in Emscher tanks furnishes an 
inoffensive, easily handled product, which always reduces 
to a material extent the difficulties 
disposal. 


involved in sludge 

The problem of an aérobic treatment of sludge de- 
pends upon the practicability of bringing the entire mass 
uniformly in contact with the air. Dibdin succeeded 
herein by the happy thought of using slate, which occurs 
in large quantities and of excellent quality in England, 
to construct in ordinary settling tanks such an arrange- 
ment of slabs that the air could have free access to the 
whole tank. The cross-section of such a slate bed is 
shown in Fig. 1. On cubieal blocks of slate, slate slabs 
are loosely laid, on this first course a second is placed, 
and so on to the upper edge of the tank. The bottom of 
the tank slopes slightly toward the outlet. When such a 
slate bed is filled with crude sewage, each compartment 
inclosed between two layers of slate acts, to a certain ex- 
tent, as a separate settling basin, so that the entire tank 
is divided into small, flat sedimentation tanks. The 
function of the slate bed differs at first from that of an 
ordinary settling tank only in distributing the sludge in 
thin deposits on the many slabs instead of in one thick 
layer on the floor of the tank. The slate bed, filled with 
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sewage, 18 then left undisturbed for the separation of the 
sedimentable suspended matter, for a period equal to 
that required for the same purpose in a common settling 
tank—that is, about two hours. At the end of this time 
an outlet valve (Fig. 1) situated at the floor level in the 
wall at the effluent end is opened and the sewage flows 
off. 

This effluent does not differ essentially at first from 
that of any other settling tank having the same period of 
retention. When the sewage has flowed off, the fresh 
sludge is left spread in a thin layer on the slabs. 

During the ensuing period of aération the valve re- 
mains open and a current of air passes through the en- 
tire bed, so that the whole mass of sludge, which covers 
the slabs in thin layers, is brought into contact with the 
oxygen of the air. After six hours of aération the bed 
is filled with sewage and a new thin deposit of sludge is 
added to the aérated layer already there; this new de- 
posit is in turn subjected to aération after the sewage is 
drawn off. Under the influence of these periodic aéra- 
tions the accumulated sludge deposits become a culture 
medium for aérobic organisms which transform it into a 
substance which Dibdin designates as “humus.” It is 
noteworthy that in this sludge layer not only bacteria 
but higher organisms as well come to life in great num- 
bers. These, favored by the oxygen available, feed on 
the organic matter in the sludge. A certain length of 
time is naturally required for the development of these 
organisms; i.e., the slate bed must “ripen.” In the ripe 
bed this life is maintained by the regular accession of 
fresh nutriment and air, so that in a slate bed once ma- 
tured the biological decomposition of freshly deposited 
sludge proceeds uniformly. The many worms burrow- 
ing through the sludge on the slabs and devouring or 
tearing apart the organic fecal matter give the sludge ¢ 
porous character that further promotes the access of air. 
As for the volume of the sludge, that is notably dimin- 
ished by the biological process; first, because on account 
of its altered physical character it parts with moisture, 
as in the case of decomposition in a digestion chamber ; 
and second, because (again as in a digestion chamber) a 
part of the substance passes off as gas, namely, the car- 
bonie acid given off by the higher sludge fauna. Never- 
theless, the spaces between the slabs would be clogged 
up by sludge within a limited time and the capacity of 
the bed for sewage destroyed were it not for a third cir- 
cumstance. As has already been said, the effluent from 
the early Allings of a slate bed is clarified to about the 
extent of that from an ordinary settling tank having the 
same period of retention. In this early part of the slate 
bed’s operation the fresh sludge clings to the slate as a 
thin, sticky mass. But when the bed has ripened, i.e., 
after biological decomposition of the sludge has set in, a 
certain amount of the decomposed sludge or “humus” 
floats off with the effluent. This fact shows that the 
humus carried off nearly balances the sludge deposited, 
so that the capacity of the bed for sewage decreases at a 
very slow rate. It may be contended that as the effluent 
contains suspended matter which would have been held 
back by a settling tank the clarification is illusory. To 
this we may reply that the humus so discharged has quite 
a different character from the matter held in suspension 
by the inflowing sewage. Whereas the latter, because of 
the large amount of fine organic matter of low specific 


gravity, settles slowly and so produces a sludge « 
ing a large-—prepertion of water, the humus i. 
mineralized, contains but little water, settles qui 
gives a porous deposit of small volume. Suitable 
traps of brief settling period and small dimensi. 
therefore, sufficient to free the sewage complete 
humus, much as if none were flushed out of the 

It appears that decomposition of the sludge )) 
in such a way that the greater part of the organi 
is used as nutriment for the living organisms, eit 
coming incorporated in them or else passing off 
air fully oxidized as carbonic acid. The product ¢: 
away by the effluent is that from which the livi: 
ganisms have abstracted most of the organic » 
Naturally some of these organisms are carried out . 
same time, and as they are composed of organic a 
nous matter they would putrefy under anaérobic 
tions. As a matter of fact, if humus is kept in a « 
receptacle a strong odor of putrefaction is observed ; 

a few days. If, on the contrary, humus is treated ay 
cally (e.g., on drained drying beds) the oxygen of tly 
mosphere produces, as soon as the organisms have (\\ 
off, a sort of mouldering or weathering without put: 
faction; the bodies of the numerous worms shrive} 
opening up the humus still more to the influence of 1), 
air, so that there remains at last an inoffensive, erum|)|y, 
porous product. Often large worms are found alive when 
a lump of humus at this stage is broken. The nani 
“humus” given this material by Dibdin is justified by it: 
marked similarity to garden soil which, when equa!!) 
porous, contains worms and other living organisms. |)j))- 
din proposes the name “living earth” for the sludge on 
the slate slabs, since that mass is permeated with both 
visible and microscopic life, worms, infusoria, nematoda 
and a great wealth of bacteria. 

From its nature the dry humus is adapted for use as 
fertilizer, for making the soil light and porous and fo: 
filling in land. For these purposes it is very similar to 
the spadable sludge from Emscher tanks which, apart 
from the final drying, is obtained by the opposite aniicro 
bic treatment. 

From the foregoing exposition it is clear that we hav 
in the slate bed a method of sludge treatment and. that 
the clarification of the sewage does not differ essentiall) 
from that in simple, well-designed settling tanks with a 
similar period of sedimentation. It seems, indeed, that 
the living earth, during its contact of two hours with the 
sewage, imparts tothe latter a certain biological action, 
but this action can be but of minor importance since the 
surface of contact is small as compared with the volume 
of sewage. That is, in the evolution of the slate bed 
from the contact bed the capacity for sewage was notably 
increased, while the contact surface of the bed for a 
given volume was notably diminished. There is no dou) 
that the inventor himself did not at first regard the slate 
bed primarily as a means for treating sludge. He consid- 
ered the bed of slabs at first as an improvement on thea 
coarse contact bed and considered slate as a suitable ma- 
terial for retaining the sludge; for there was no danger 
of clogging the bed, inasmuch as a stream of water could 
easily clean the plates of deposit, while in a contact bed 
the sludge remains in the interstices. With regard to the 
development of slate beds from contact beds I woul: 
refer to Schiele’s description of the clarification plant at 
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izes.* Schiele examined this and other plants with 
+e beds in an earlier state of operation, and when I 

them in June, 1912, I received the impression that 
lin and the superintendents of the plants have come 
-egard the contact action’ on the liquid merely as of 
ondary importance and to conceive of the slate bed as 

_ontially a settling tank with provision for sludge treat- 

ent. Dibdin himself states definitely that he thinks a 

)sequent treatment of the effluent necessary. 

lf, then, we are to criticize this method we must com- 

are the results of its sludge treatment with those of 
other treatments and leave the clarification of the sewage 
quite out of consideration. The capacity of a settling 
tank can be determined from an economic point of view 
only by consideration of the times of filling and empty- 
ing nd the intervening periods. 

To judge of the applicability of slate beds in any par- 
ticular case this point of view must be kept in mind, re- 
membering that this is a method of sludge treatment and 
not one of sewage purification. 

Among the places where Dibdin slate beds are in oper- 
ation are the following: 


DEVIZES—Here is located the oldest plant equipped with 
this system. Until 1905 chemical precipitation was employed 
and the sludge was pressed, producing 700 long tons of cake 
annually. In that year, after extended experiments, the 
plant was remodeled after plans by Dibdin. At present it 
consists of six slate beds for the dry-weather flow, two more 
for storm water and eight contact beds for the subsequent 
treatment of the effluent from the six slate beds. The pop- 
ulation served is 7000. The sewage is collected by the com- 
bined system and flows from three sewers into a small mixing 
chamber at the clarification plant. It contains a considerable 
proportion of trade waste, viz.: the effluent from two large 
breweries, eight slaughter houses, a large bacon factory, two 
large dairies and some small factories for food products. It 
is hence rich in putrefactive matter and is considered one of 
the most concentrated sewages in England. The daily flow is 
about 908 cu.m. (240,000 gal.), i.e., about 1301. (34.3 gal.) per 
capita. From the mixing chamber, which is small and retains 
no solid material, the dry-weather flow passes directly to the 
slate beds. At present the coarser solids are kept back by 
a wooden screen in the distributing channel, having 4%-cm. 
(1.8-in.) spaces. Each of the six slate beds measures 20.4x135 
x1.2 m. (66.9x44.3x3.9 ft.) The bottom is flat and slopes 15 
em. (6 In.) down to the outlet. The filling of the bed takes 
3% hours, the period of contact is 2 hours and emptying takes 
3% hours, so that the cycle of operation comprises 9 hours. 
Such beds can therefore be filled and drained but once a day. 
At night, because of the small volume of sewage, the cycle 
takes much longer, the filling alone requiring 6 or 7 hours. 
The outlets of these 6 slate beds deliver to a channel which 
serves as a distributing conduit for the efght contact beds. 
The humus flushed out from the beds settles in this channel, 
and as soon as the contact beds are full this is taken to 
special drying beds underlaid by coke breeze. In plants of 
more recent construction small settling basins—humus traps— 
are provided in the distributing channels which, in turn, are 
furnished with gates opening to the drying beds. Fig. 2 gives 
an idea of this arrangement. 

The effluent from the slate beds passes to the eight con- 
tact beds. Each of these is 20.4x13.5x1.2 m. (66.9x44.3x3.9 ft.) 
in size. The bottom 27 cm. (10.8 in.) are of material about 
18 cm. (7 in.) diameter, and from this upward the material 
becomes gradually finer. The upper 24 cm. (9.6 in.) are of 
coke breeze and rest on a layer of slate slabs. The surface 
of the contact beds is raked off at rather long intervals. The 
times of filling, rest and emptying are the same as for the 
six slate beds. The effluent is frequently used to irrigate 
land of which 3.2 hectares (7.9 acres- are available. It finally 
flows to the small Poulshot Brook and thence to Kennet Avon 
Channel, a navigable canal. 

The two storm-slate beds serve as an emergency clarifica- 
tion plant. These must be filled even before the dry-weather 
flow is diluted three times. Any excess above a six-fold dilu- 
tion flows by an emergency outlet to the stream without 
other clarification than that furnished by a grit chamber. 
The basin which serves as a grit chamber was not built for 





*“Mitteilungen der Kénigl. und Priifungsanstalt fiir Was- 
serversorgung und Abwasserbeseitigung,” Vol. II, p. 181. 
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the purpose, but was converted from the earlier plant to its 
present use. Dibdin is of the opinion that grit chambers ar 
unnecessary for slate beds; and this seems probable, as grit 
is easily flushed out with the humus and passes to the drying 
beds. Each of the storm-water beds is 24x20.4x1.2 m. (78.7x 
66.9x3.9 ft.) in size. The time of filling depends on the vol- 
ume of storm water while the period of cuntact is decidedly 


shorter than in the other six beds. The effluent is not treated 


further, but flows directly to the stream. The humus is 
handled in the same manner as that from the dry-weather 
beds. 

The superintendent of the clarification plant states that 
the beds have not been cleaned during their five years of 
operation although they are provided with connnections from 
the water mains for flushing the slabs; also that the ca- 
pacity of the beds is automatically maintained by the re- 


moval of humus at every emptying. The costly nuisance for- 
merly resulting from the use of chemical precipitation and 
sludge pressing has quite disappeared In place of 700 tons 
of useless sludge cake there is now but a very small 
tity of humus, which serves as an excellent fertilizer. 
For my own part I must say that I was 
impressed by the character of the humus 
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were almost odorless, being scarcely noticeable when I stood 
by fresh piles of it. It contained many worms. Old humus 
resembled garden earth or peat and was, as I have said, in 
many respects similar to the dry spadable sludge from 
Emscher tanks. Its value as a fertilizer appeared to me ob- 
Slate. Bed 
Humus to ¢flumus Irap 
Drying Bed ~~ | ? 
ging Bed | 
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vious, as I saw 


healthy vegetation on old heaps and vege- 
tables of excellent appearance on land fertilized with it 
There is apparently this difference between humus and 
Emscher sludge: that in the decomposed sludge there re- 


main much fewer fibers and leaves of plants, whereas humus 
contains many well preserved leaves. Furthermore, humus 
contains many worms, dead and alive; these are lacking in 
the digested Emscher sludge although they usually make 
their appearance later in the dried heaps. In spite of the 
warm season I noticed but few flies on the humus dumps. 
The amount of fresh wet humus produced by the plant is 4 
long tons a week, but this shrinks to about one ton by long 
drying; that is, there are annually 50 to 60 long tons of dried 
humus instead of 700 long tons of sludge cake, as formerly 
DATA PERTAINING TO THE DEVIZES PLANT 
Per capita 


130 liters = 34.3 gal. or 4.55 cu.ft 
269 liters = 9.42 cu ft 


Daily volume of sewage 

Volume of dry weather slate beds 
Volume of contact beds. 331 liters = 11.59 cu-ft 
Volume of emergency slate beds 167 liters = 5.85 cu ft 

The volume of these beds is not to be confounded with their capacity 
Per capita 

Total volume of slate beds 436 liters = 15.26 cu.ft 
Daily volume of moist humus 0.082 liters = 0.0029 cu.ft 
Daily volume of dry humus 0.02 to 0.025 liters = 0,007 to 0.0009 cu_ft 


For purposes of camparison it may be mentioned that in 
the oldest clarification plant of the Emschergennossenschaft 
at Recklinghausen the space for clarification and digestion 
together is but 31 1. (1.09 cu.ft.) per capita, the daily volume 
of sewage being 300 1. (80 gal. 10.5 cu.ft.) per capita. The 
amount of wet digested sludge is, on the other hand, about 
0.12 1. (0.42 cu.ft.) per day, an amount greater than that of 
humus at Devizes.* 


*The experimental slate bed at Philadelphia covered 0.0021 
acre and was 56 ft. deep, ie., its volume was about 450 cu.ft. 
The slate slabs were separated 3 in. apart by blocks of brick. 
With suspended solids in the sewage reaching as much as 660 
p.p.m. the effluent contained but 31 p.p.m. The best results 
were obtained with two fillings per day. The capacity of the 
bed was nearly restored by flushing. he sludge as deposited 
amounted to 1.17 cu.yd. per million gallons of sewage and 
contained 54.4% moisture. In character it resembled a gritty 
mud, containing worms, but without odor. Of the dry residue 
less than 12% was volatile, 0.35% nitrogen and 0.55% fats.— 
Translators. 
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HIGH WYCOMBE is a country village with charming sur- 
roundings, a favorite place for the better class of London 
excursionists, so that the prevention of unpleasant odors is 
particularly important. The disposal of fresh sludge from the 
settling tanks connected with the contact beds was formerly 
a source of intolerable nuisance, and this led to the experi- 
mental conversion of a part of the tanks into slate beds. For 
several years of operation these two beds, constructed or the 
same lines as those at Devizes, have given such satisfaction 
that slate beds will soon be constructed in all the other 
settling tanks. I was able in this plant, also, to ascertain 
the excellent odorless quality of the humus and to note the 
marked contrast between it and the intolerably offensive 
sludge taken some time previously from the settling tanks. 
The volume of the two slate beds at High Wycombe is 114.4 
cu.m. (4040 cu.ft.) After the beds had been matured the space 
available for sewage, after deducting the volume of the slabs 
and their deposits of humus, was reduced to 65.8 cu.m. (2419 
cu.ft.), 57.5% of the volume of the tanks. The amount of 
humus carried off was also measured. In six months the beds 
handled 40,300 cu.m. (10,646,000 gal.) of sewage, and the 
amount of dried humus was 7.5 cu.m. (265 cu.ft.), about "%/ :pox. 

HAYLESBURY COLLEGE, HERTFORD—tThere is a 
slate bed installed for treating the sewage of Hay- 
lesbury College, an institution with about 650 pupils. 
The flow of sewage at the hours of bathing is 18 
to 20 cu.m. (4750 to 5280 gal.) per hour and the rest of 
the day from 4 to 8 cu.m. (1055 to 2110 gal.) per hour. The 
sewage flows from the sewer to a measurings chamber having 
an effluent river from which it passes either to the slate beds 
or onto the land. The latter is customary with the dilute 
bath water, the fezmer with the more concentrated sewage. 
There are four slate beds having a total volume of 64.5 cu.m. 
(2277 cu.ft.) The slabs of slate occupy 14% of this, leaving 
56 cu.m. (1977 cu.ft.) for sewage. The beds are filled twice 
a day They were set in operation in July, 1908. In July, 
1909, the effective capacity of the beds was 49.4 cu.m. (1744 
cu.ft.) and in 1911 it was 32.2 cum. (1525 cu.ft.). That is, 
in the first year and a half the capacity for sewage was de- 
creased by about 23%, but since then it has remained prac- 
tically constant. About 67% of the total volume of the tanks 
has remained available for sewage since the beds were ma- 
tured The effluent flows into a small settling basin for the 
separation of the humus, which is removed two or three 
times a week. The daily amount of moist humus is about 
6.15 cum. (5.3 cu.ft.), Le, about 0.23 1. (0.06 gal.) per capita. 
Air drying reduces this to 0.025 cu.m. (0.88 cu.ft.) or 0.04 1. 
(0.01 gal.) per capita. The effluent is further treated in con- 
tact beds (of earthenware shards) 60 c.m, (2.0 ft.) deep and 
about 828 sq.m. (3.9 acres) in area; ie., of about 828 cu.m. 
(29,230 cu.ft.) volume. The effluent from these beds is quite 
well purified, but is again applied to land before discharge to 
Woolen Brook, a tributary of the river Lea. The weekly 
cost of operation of this plant, including the contact beds, is 
27 M. ($6.45), iie., M. (51.8¢.) per capita per annum. 

THE SURREY COUNTY ASYLUM has for some years had a 
similar plant, which has proved entirely satisfactory. The 
population served is from 800 to 900, of which 600 to 700 are 
patients. It is stated that, although it is near to other build- 
ings there is no nuisance from the odors. The annual amount 
of dry humus is about 4.5 cu.m. (159 cu.ft.) = 5.3 1. (0.186 
cu.ft.) per capita 0.015 1. (0.0005 cu.ft.) per capita per day. 

The principal remaining slate-bed installations in the 
United Kingdom are in the following places: 

Aldershot, Military Camp. . 


Curagh, Ireland Military Camp 
Trowbridge 


(Very concentrated sewage) 

(Very concentrated sewage) . 

(Largely trade waste.) (Dyes, wool 
fibre.) 


East Dereham... 


(About 33°% from malt house) 
Blaenau Festiriog, 


(Ordinary domestic sewage) 

Machynleth. . (Ordinary domestic sewage) 

Sawbridgeworth (Ordinary domestic sewage) 

Uckfield (Ordinary domestic sewage). 

Halstead. ... (Concentrated and with tannery waste) 

Thurascoe (Contains coal slack and miners’ bath 
water) 

Ash. . (Brewery waste). 

Dundee, Sidlaw Sanitarium (Much laundry water). 

Surrey, Byfleet Cripples House, 

Gloucester, Oakhill (Brewery waste). 


NAIHATI, near Calcutta. The sewage from the large 
works of the Gourepore Co., with its 6500 employees, is 
treated by a slate bed. In all there is a flow of about 30 1. 
(8 gal.) per capita. The effluent from the secondary treat- 
ment is then disinfected with chloride of lime. 

There are projected or under construction similar plants 
for: 

The military branches at Northon (concentrated domestic). 

The trade school at Feltham. 

The insane asylum at Rampton 

Faversham, Harpenden, Newcastle-under-Lyme, Blean, 
Crediton, Exminster, Para (Brazil), and others in Russia and 
France. 


79, No 


In all these plants the effluent is to receive furthe; 
ical treatment by contact beds or sprinkling filters 
many cases will be used for land irrigation. In 
stances the storm flow as well receives a secondary bio 
treatment. The reports of the managers of the clarit 
plants are all favorable and many are enthusiasti: 
good quality and small amount of the humus is alway<« 
tioned and it is everywhere remarked that after the }. 
once ripened, the capacity decreases very slowly and 
brought back to its original figure by flushing the hun 
the slabs with a stream of water. 


ma 


As to the introduction of method of treatment «© 
of England, the cost of obtaining slate is of greate. 
portance. There the cost is very small—abou 
($4.80) per ton. Transportation adds materially 1. 
cost. The cost of laying the slabs in place can be 1 
very small as the loose method of construction is 
simple. The cost of land is an important item be: 
the beds are constructed as horizontal basins and 
cover much more area than tanks of other deep «| 
tures, and also because only 60 or 65% of the spac 
available for sewage after the bed is matured and 1}, 
fore the plant must be correspondingly larger than 
simple tanks. Therefore, it seems to me that slate 
in Germany are not adapted to large cities, but rat 
for smaller communities where land is cheap and for i. 
lated institutions, such as sanatoria, hospitals, milita 
posts, etc. I wish again to emphasize the fact that, whi! 
the treatment separates and decomposes the sludge, form 
ing from it an inoffensive product, the effluent requires 
no less purification than that of any other mechani 
process. 


The Silting of Harbors and the effect of piers and jetti. 
upon the movements of sand along the shore line were di; 
cussed in a paper by Ernest R. Matthews at the recent meet 
ing of the British Association for the Advancement of Scien 
The author pointed out that any seaward projection on 
coast-has the effect of arresting or checking the travel of 1} 
sand, whether the projection is a groin extending to low 
water line, a breakwater, a harbor pier or arm of 1000 ft 
length, or a natural promontory extending some miles from th: 
coast line. 

In the case of harbor arms extending at right angi 
to the coast, this obstruction (especially on a_ sand) 
shore) impounds the traveling material on one side and oft: 
causes serious erosion on the other side. The sea-front ai 
Yarmouth (England) has extended seaward during the past 
half-century an average of 300 ft., due almost entirely to th: 
construction of the harbor. 

At Madras (India) 650,000,000 cu.ft. of sand have accreted 
on the south side of the harbor within a distance of three 
miles of the harbor, and 450,000,000 cu.ft. of land has bee: 
eroded gn the north side within a similar distance. Th: 
Madras authorities are now contemplating an extension of 
the harbor seaward at an estimated cost of about $15,000 
000 in order to reduce the extent of the silting of the 
harbor, 

The only method of escaping from the impounded material 
seems to have been to periodically extend the arm of the 
harbor further seaward, as proposed for Madras. This means 
a tremendous cost, and the results are often not satisfactory. 
for as the pier is advanced the shore also advances. It has 
been suggested that openings should be left through the 
shore ends of the harbor arms, for the sand to pass through 
This is not practicable, for immediately the traveling ma- 
terial passes through the opening the wave behind it does 
not possess sufficient force to move the material through 
especially where the width of the harbor is considerable. 

Mr. Matthews suggested that instead of the piers runnin 
approximately at right angles to the coast, the pier on the 
side facing the direction of the traveling material should 
project at an angle of 45°. The additional area thereby in- 
closed by the piers could be utilized, among other purposes, 
for that of wharfage. The traveling material would then 
pass around the harbor projection, and would supply the 
coast on the lee side of the harbor with a natural protection 
of sand. 
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2 einforced-Concrete Boat Ways, Rock- 
haven Harbor, N. D. 


By 8S. R. Morrow* 


the construction of the boat. ways for government 
~ at Rockhaven Harbor, N. D., the U. 8. Engineer 

of Kansas City, Mo., has departed from the old 
ties of building such structures entirely of wood. 
chaven Harbor is located on the west bank of the 

court River about four miles above Mandan, N. D.. 

is the site of the repair plant for the fleet of gov- 
sment vessels used in the control of the river. The 
wavs there, shown in the view in Fig. 1, are of re- 
nforced conerete with a timber “butter Loard” on top 
or the sliding plane. 

‘There are ten ways, each 270 ft. long, the lower 150 
ft. being on a 1 to TY slope and the upper 140 ft. level. 
hey are spaced 14 ft. c. to ¢. and are supported on con- 
ete columns 10 ft. «. toc. The largest vessel for which 





Fic. 1. REINFOoRCED-CoNCRETE Bovr Ways ror Missoukl 
River Freet or U. S. ENGINEER Corps 


they were designed is the snagboat “Mandan,” a steel- 
hulled boat 155 ft. long and 24-ft. beam. Fig. 2 shows 
a detail of the construction. 

The columns, with the exception of those at ends and 
top of slope, are 12 in. square and are placed to an aver- 
age depth of 6 ft. in the ground. Where a good foun- 
dation was not struck at this depth an 8-in. post-hole 
auger was used in boring a hole to solid foundation. 
These holes were filled with concrete and were assumed 
to act as piling. With the exception of a few of the 
columns at the foot of the slope a good foundation of 
blue shale was generally struck at a depth of 6 ft. The 
columns were flared at bottom to 20 in. square, thereby 
increasing the bearing surface. As the earth had no 
tendency to cave, no forming was used underground ex- 
cepting with the columns at waters edge, which were 4 
ft. square and were built in the edge of a sand bar. 

fach column was reinforced with four 5-in. square 
twisted bars which were bent over and projected 2 ft. 2 
in. into the beams. The aggregate used in concrete was 
a native gravel which contained sufficient sand and some 
dirt. On account of this dirt a rich concrete was used, 
the mixture being 1:4. The water for concrete was 
pumped directly from the river to barrels at mixing plat- 





*U. S. Junior Engineer, Mandan, N. D. 
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form by means of small plunger pump and hoist boiler. 
All concrete ‘Was mixed by hand and distributed in bar- 
rows. 

The beams or ways proper, which are 12x14 in., were 
started after all columns were completed. The forms 
for these were made in two sides and bottom. One set 


3," Bolts 
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Fig. 2. Derarts or BEAM AND CoLUMN or ROCKHAVEN, 


N. D.. Boar Ways 


of sides and two sets of bottoms were made for complete 
way, 270 ft. The bottoms were supported by clamps on 
the columns. The sides were also supported by these 
clamps. Hinged clamps were placed around the whole 
form, thus transferring part of the load from bottom to 
sides. The beams were allowed to set 24 hr., with side 
forms in place and from 48 to 96 hr., with bottom forms 
in place. It took approximately 11 hr. to concrete one 
beam 270 ft. long. 

The beams were reinforced with two bent-up rods and 
two straight rods 2-in. from bottom. All rods were 5%- 
in. square twisted steel. At first no provision was made 
for temperature stresses but a temperature crack ap- 
peared at top of slope in first beam placed. This was 
partially overcome in succeeding beams by placing extra 
reinforcement in tops of beams. 

The “butter boards” are 3x12-in.x20-ft. fir sticks sup- 
ported by 3x12x12-in. fir blocks, spaced 3 ft. 4 in. ©. te 
c. Both blocks and “butter boards” are anchored to the 
concrete by means of 34x12-in. machine bolts imbedded 
7 in. in the concrete. 

Work on the ways was begun in October, 1912, but 
the weather became so cold that only 145 of the columns 
were gotten in place when work was suspended. Work 
was resumed June 27, 1913, and the remaining 145 col- 
umns with all beams were completed Aug. 12, 1913. 
Major Herbert Deakyne, Corps of Engineers, U. 8S. A., 
is the district officer for the Missouri River and tribu- 
taries. Fred W. Honens, Assistant Engineer, is in gen- 
eral charge of the work on the upper Missouri River, 
and the writer was in local charge of the construction 
of the ways. 


os 
ce 


Cotperative Insurance for employees has been arranged 
by the Fourth Avenwe Ry. of New York City, with the 
Travelers Insurance Co., of Hartford, Conn. These proposed 
policies are issued in lieu of a death benefit of $250 under 
the mutual benefit association affiliated with the company. 
For members of the association the average annual cost is to 
be about $11, but this rises to $12 for employees not mem- 
bers. The association will pay $4 of each member's premium 
and the remainder will be paid through the company, being 
deducted in weekly installments from wages. The payment 
of Tic. per year additional secures accident benefits varying 
from $250 for loss of thumb and index finger to $1000 for 
the loss of both hands or feet, etc. Anyone leaving the em- 
ploy of the company may continue the insurance on paying 
the published rate for his age; the additional accident bene- 
fit may be secured after leaving the company’s employ for 
an annual fee of $1.25. 
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The Carondelet Park Bridge, 
St. Louis, Mo. 


By CHarLes W. MartTIn* 


Grand Avenue, a link in the chain of boulevards con- 
necting the various parks in the city of St. Louis, has 
recently been widened and improved from Meramec St. 
south to an intersection with Kansas St., which street 
forms the northern boundary of Carondelet Park. There 
a grade entrance into the park was precluded by the 
tracks of the Missouri Pacific Ry., which run diagonally 
across the park and cross Kansas St. just west of the 
Grand Ave. intersection, so that the construction of the 
following described bridge was necessitated. 

Selection of type of structure—the arch—was influ- 
enced by neighboring topography. Its architectural 
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entrance driveway crosses the railroad tracks at » 
slightly oblique and affords easy transition from 
Ave., north, and Kansas St. east. To the west, }, 
Kansas St. remains closed. 

This bridge is of interest primarily on account 
boldness of its design. This characterization 
structure is used advisedly. The principal eleny 
the structure consist of a flat circular arch si 
by cellular abutments with spread footings; appro; 
taining walls; railings; monumental pylons, cornic 
railings embellishing the structure—all of rei: 
concrete. The park entrance driveway is, in gern 
40-ft. width with 10-ft. sidewalk spaces on eithe 
making the deck width over the arch 60 ft. 

Arcu Span—tThe arch span (Figs. 2-3) i 
rise above spring lines 7 ft. 6 in.—a ratio of rise to <pay 


Fie. 1. View or Caronpetet Bringer, St. Louis, Mo. 


(Note that abutment on right has not been filled; eventually 
pier to 


treatment is intended to cause the structure to present 
a monumental appearance and somewhat beautify the 
park. The southwesterly alignment adopted for the park 


*Street Department, City of St. Louis, 6173 Berlin Ave., St. 
Louis, Mo. 


Grade 325% _ 
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full line will reach the curved arching up from the abutment 
the right.) 
little greater than one-thirteenth—and its general eleva- 
tion such that a clearance of 18 ft. over the tracks of the 
Missouri Pacific Ry. is provided. The intrados and ex- 
trados radii are 154 and 179 ft., respectively, while the 
thickness of concrete is 18 in. at the crown and 30 in. 
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Fig, 2. ELEVATION AND PLAN OF CARONDELET BRIDGE 
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t the spring lines. The longitudinal reinforcement of 
arch consists of a system of 1-in. round bars in each 
e spaced, in general, at 4-in. centers, transversely. In 
region of the crown and spring lines this arrange- 
nt is augmeted, in each face, by an additional system 
iplicate as to size and spacing with 24% in. greater 
tbedment while in the region of the quarter points of 
ihe arch the arrangement is reduced to 8-in. centers. 
xpressed as a relation to the sectional area of con- 
crete the steel: ratios for the longitudinal reinforcement 
are 0.043 at the crown, 0.008 at the quarter points and 
0.026 at the spring line. The longitudinal reinforcement 
at the spring line extends back 6 ft. into the abutment 
skewbacks. The arch barrel is further reinforced with 
i-in. round bars placed transversely in each face at 5 to 
6-ft. centers and with a system of 14-in. rectangular- 
shaped shear stirrups which tie in the longitudinal re- 
inforcing at spaces varying from 6- to 12-in. centers. 
AsuTMENTS—Each abutment (Figs. 3-5) consists es- 
sentially of a face wall and a series of seven ribs sup- 
ported by a spread foundation. The foundation slabs 
are each 75 ft. long, and 41 and 45 ft. in wilth for the 
southwest and northeast abutments respectively. They 
are at an average depth of 5 ft. below the track grade 
or 18 ft. below the spring-line elevation. In each the 
thickness of concrete varies from 2 ft. 3 in. at the abut- 
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Fie. 4. View or Tor or Apurment Pier 


ment face to 3 ft. 6 in. at the back and their reinforce- 
ment consists of a two-way system of 1-in. and 114-in. 
bars spaced from 15- to 18-in. centers in both the top 
and bottom planes. 

The ribs are the cardinal agenc y for the conveyance of 
the arch ring forces to the footings. They are, say an 
average, 30 in. thick, spaced 9 ft. 6 in. centers and 
stretch from the abutment face wall back across the 
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foundation slab on a slope tangential to the arch extra- 11,000 |b. tension per sq. in. in the steel. Thes: 
dos. Their principal reinforcement consists of a system maximums obtain at the spring line intrados 
of 144-in. bars at 12-in. centers extending obliquely trados respectively when the temperature in the . 
from the foundation slab and the face wall. The skew- falls 30° F. from that at the keying. The figur. 
hacks cap and project back from the facewalls and flange zontal thrusts, per lineal foot width of arch am. 
the ribs. The vertical reinforcement of the facewall of +76,000 Ib. for the static loadings and + 12,000 
each abutment reaches up into the skewback and engages - the nominal +30° F. temperature change. 
the bars of the arch reinforcement as does also an aux- static loads the figured unit bearing pressures wu 
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iliary system of 114-in. short diagonal bars. 
Approach Watis—The approach retaining walls are 


of two types. Those of the southwest approach are of 


common counterforted variety and are not of especial in- 
terest. The walls for the southeast approach, however, 
are of unusual design. Here (Fig. 5) proper driveway 
transition into Grand Ave. and Kansas St. necessitated 
curved walls. The ground elevation was such as to re- 
quire a 20-ft. embankment for the driveway and, for 
proper landscape effect, considerable general fill over 
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soil under the front and back of the foundatic 
are 1000 and 4800 Ib. per sq.ft., an average for thy 
foundation slab of 2900 Ib. 

Preliminary to the construction a soil bearing 
test of 12 days duration was made in the southwe- 
ment footing trench. A bearing block of 4 sq.1 
was loaded with 22,400 lb. of earth. The initial - 
ment was 0.050 ft. and at the end of 24 hours, 0.0; 
while in the next 11 days a further settlement «| 
0.003 ft. was noted. This loading was equivalent to : 


Fic. 5. View or THE CURVED ABUTMENT AND SoOuTHEAST APPROACH DURING CONSTRUCTION 


neighboring grounds. The type of wall adopted consists 
essentially of a series of stilts (Fig. 6) supporting a 
curved slab which reaches vertically from the grade of 
the proposed side fill to that of the bridge driveway. 
Throughout, the approach and spandrel walls are coped 
with overhanging cornices and paneied hand-railings 
which, with the end posts and the monumental pylons 
flanking the arch, add to the structure a certain grace- 
fulness of line. 

Design Mrruops—The arch was designed by “The 
Ellipse of Elasticity” method.* In addition to the dead 
weight of arch with spandrel filling and pavements, a 
nominal park driveway and sidewalk live loading was 
considered. These loads, together with the distortions 
resulting from changes of temperature of 30° F., either 
way, in the concrete develop figured critical maximum 
stresses of 750 Ib. compression per sq.in. in concrete and 


” *See “Journal” of the Western Society of Engineers, May, 
1912: a paper by A. C. Janni, tne designer of the Carondelet 
Park Bridge. 


lb. per sq.ft. and the settlements recorded indicated that 
some settlement was to be expected under the figured 
2900 lb. average foundation loading. In order to some- 
what improve the soil conditions by providing means 
for subdrainage—the soil being quite wet—the abutment 
trenches were excavated somewhat below the plan depth 
and layers of rock rammed in and lines of 12-in. drain 
pipe placed adjacent and below the front face of the 
foundation trench. These pipes were backfilled with 
loose rock and discharged into the “Glaise Creek 
Sewer”—a 12-ft. reinforced-concrete sewer which paral- 
lels the Missouri Pacifie Ry. tracks and passes under the 
arch span. Previous to the construction of the arch such 
embankment as was possible without interfering with 
other parts, was filled in over the abutments so as to mit- 
igate the effects of settlement. 
CONSTRUCTION 

All material for the structure was delivered to the site 

in cars and stored in bins and sheds paralleling a tem- 
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ry four-car capacity switch. The concreting equip- 
+ consists of a Y%-cu.yd. capacity mixer served by 
ows from the storage bins; a 90-ft. tower with hoist 
4 system of suspended steel chutes which, by gravity, 
eved the concrete to the trenches and forms. The 
vacity of the plant was limited; primarily on account 
the inadequacy of the heisting power, to about 12 cu. 
per hour and considerable “overtime” resulted in the 
struction of the larger sections of work. 
The construction features of the arch, only, are note- 
vorthy. Here the falsework consisted, in general, of 
transverse lines of mud-sills and posts on which longi- 
tudinal stringers were supported by These 
stringers supported transverse joists carrying the arch 
form sheathing which was laid longitudinally. The lat- 


eral stability provided by this sheathing, the flatness of 
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“scabs.” 
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Class Mixture Coarse aggregate Employment 
A 1:3:6 2s hi Footings 
* 7a: % Arch barrel 
B 1:2%4:5 1% All other 


For each the coarse aggregate—gravel—was graded 
down to Fy in. size and tests indicated voidages ranging 
from 40 to 43. Round bars were used throughout and 
for the principal elements of the structure they were de- 
formed and of medium steel. 

The major portion of the concrete work was con- 
structed during the past winter, which was probably a 
little more severe than the general run of winters in this 
climate. Considerable concrete was successfully placed in 
freezing weather. Then the aggregate was heated suf- 
ficiently to expell the frost; the amount of water used 
in the mixture somewhat reduced and the concrete pro- 


tected with canvas and salamanders. The use of calcium 
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Fig. 6. 


the arch and the shortnes of posts made rigid diagonal 
bracing unnecessary and allowed the wedging to be placed 
at the ground level. The arch was constructed as a sys- 
tem of five full-width unit voussoirs with four interven- 
ing keys in which all lap splices of the arch reinforce- 
ment were made. The adoption of this method of con- 
struction contemplated the partial elimination of initial 
stresses by allowing the voussoirs to obtain initial shrink- 
age before concreting the keys. For each one-half of the 
arch the keys are situated just on either side of the 
quarter point—positions in which under the hypothesis 
of loading and temperature distortion assumed, overall 
compressive stresses prevail. 

At the time of keying in the arch the average age of 
the voussoir concrete was ten days and the average at- 
mospheric temperature 57° F. The falsework was main- 
tained in place 30 days thereafter and its removal oc- 
casioned an initial deflection in the arch of 14 in. at the 
crown point. 

The concrete was of three classes—the mixture, maxi- 
mum size of coarse aggregate and the. employment of 
each being as follows: 
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chloride was allowed under the specifications but its re- 
tardation of the “set” was found undesirable and it was 
not generally used. 

The finished concrete presents a smooth and fairly 
uniform colored appearance. The method of finishing 
consisted in removing form marks with chisels; rubbing 
the surface with carborundum and emery; applying a 
thin “cement-and-sand” wash with brushes and then di- 
rectly rubbing it down again with the abrasives. The 
initial results of this method of finish are satisfactory. 
Its resistance to the elements is, however, questionable. 

The quantities and unit prices bid by the contractor 
are as follows: 


Item Quantity Unit price 
Excavation 67,800 cu.ft. $0.025 
Concrete, Class “A” 21,800 cu.ft. 0.185 
Concrete, Class “B" 29,450 cu.ft. 0.235 
Concrete, Class “C” 10,860 cu.ft. 0.355 
Reinforcement 377.690 Ib. 6.0225 
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This makes the cost of the structure, complete save for 
earth embankments, spandrel filling and surface pave- 
ments, approximately $27,500. 

The earth embankments are being made by convict 
labor with material obtained from landscape grading 
in the park in the vicinity of the bridge. The spandrel 
filling over the arch is to be made with cinders. Wood 
block pavement with concrete base, granite curbing and 
cement walks with granilithic finish are to be used for 
the surface improvements. 

TemMpEeRATURE MrAsurEMENTS—As before mentioned 
the design of this bridge assumed for the calculation of 
critical unit stresses, a change of 30° F. either way, in 
the mean areh ring concrete from the temperature at 
which it was keyed in. Some such assumption must be 
made. In order to furnish data on this point for use in 
future designs a system of bulbs which, with an indica- 
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tor, electrically gage the concrete temperatures have 
embedded in the arch at the crown, quarter and sg; 
points. These temperatures as well as the rise ani 
of the arch are observed at intervals and interesting , 
is expected from them and their relation to atmosp| 
temperature variations. 


PERSONNEL 


This work is under the direction of the Bridg 
vision of the Street Department of the city. C. M. | 
bert is Street Commissioner and L. R. Bowen is B: 
Engineer. John V. Boland Const. Co. was the cont 
tor. The structure was designed by A. C. Janni and 
architectural treatment planned by O. E. Kessler, « 
sulting landscape architect for the city. A. C. Janni, 
Winters Haydock and the writer were at various tines 
in charge, in the field, for the city. 
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Panama Water-Supply and Purification System 


By Artuur T. 


SYNOPSIS—The peculiar water-supply problems of the 
Canal Zone are reviewed and some contrasts with north- 
ern water-supply conditions are drawn. The necessity 
for large storage capacity, notwithstanding the heavy 
rainfall, and the effect of tropical conditions on quality, 
are shown. Finally, the evolution of purification works 
is described. Pre-coagulation, aération, sedimentation 
and mechanical filtration are employed. 
3 

The most important problem which confronts the san- 
itary engineer of any construction camp, is that of pro- 
curing a good water-supply. By doing this he not only 
adds greatly to the comfort of the laborer, but guards 
against such intestinal diseases as typhoid and dysentery, 
whose commonest carrier is water, and whose power to 
propagate epidemics makes them the greatest enemies 
to the health and efficiency of labor. 

That such a water-supply at Panama has been, not 
only the basis of a material reduction of typhoid and dys- 
entery, but the solution of the yellow-fever question, is 
not generally appreciated. And it is scarcely with Jus- 
tice that the work along this important line of sanitary 
engineering has thus been neglected. The stegomyia is 
classed as a house mosquito, and its elimination depends 
upon the destruction of such breeding places as the rain- 
barrel and water-containing bottles, which generally or- 
nament the immediate vicinity of the native habitation. 
Long periods of drought, however, made the rain-barrel 
as essential to the existence of the native, as was its re- 
moval essential to the sanitation of the canal. And 
was plainly the duty of the American engineer to replace 
those necessary breeding-places by a chain of reservoirs, 
sufficient to supply all the inhabitants, and to resist the 
ravages of the dry seasons. 

The appreciation of the people on the Isthmus was 
shown on July 4, 1905, when the water mains supplying 
the city of Panama were opened and the wholesale de- 
struction of rain-barrels consummated. At a special ses- 
sion of the municipal council a vote of thanks was given 
the Canal Zone officials, and at the Cathedral a “Te 


*s0 Maiden Lane, Naw York City. 
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Deum” was sung, 
attended. 

The efficiency of the mosquito reduction and the con- 
sequent elimination of the yellow fever are better known 
than is the remarkable falling-off of typhoid and dysen- 
tery. With a zone population increasing from 30,000 in 


which the President and his cabinet 


1908 to 40,000 in 1912 there was a falling off of dysen- 
tery cases of 50% and a reduction of typhoid 
among the employees of 80%. 


Where the development of reservoirs was impracti- 


Cases 


cable, due to topographical conditions, or where a tem- 
porary supply was needed, pending the completion of 
some piece of construction, a system of distribution arose. 
which might be used to advantage in northern construc- 
tien camps with doubtful water-supplies. Old conden- 
sers and boilers were renovated and by means of these 
distilled drinking water was supplied at a cost of 1c. per 
gal. The water was delivered free of charge to all quar- 
ters and there put up in bottles and the precaution taken 
to disinfect not only the wagons, bottles, condensers and 
tanks, but the negro drivers as well. 

Strange to say, the total reservoir capacity of over 
three billion gallons, supplying this narrow strip of 
jungle.land 10 miles wide and 50 miles long, with a 
Panamanian city at. each. pole and with a total popula- 
tion of 130,000, is an absolutely inadequate protection 
against water famines. An enumeration of the chain of 
reservoirs giving this storage shows: 


Million 

gal 

Rio Grande Reservoir, supplying the city of Panama, and also the Ameri- 

can settlements from Culebra to Ancon. as 496 

As auxiliaries to the Rio Grande: 

A concrete storage tank on Ancon hill... i 1 

Cocoli Lake, which will later be submerged by the Miraflores Lake. 429 

The Camacho Reservoir, supplying from Empire to Las Cascadas. . 375 

Supplying Gorgona, the ‘Cant ali Reservoir 160 

Pumping plant supplying the smaller settlements from San Pablo to Fri- 

joles with an unknown number of millions of gallons ; 

Agua Clara, supplying Gatun. . . 613 


Brazos Brook 1 eservoir, supplying Mt. Hope, Christobal and Colon.... 650 
7m 
This is a material increase over the capacity of 1513 
million gallons in 1908, which seemed then no more suf- 
ficient than do the three billion gallons today. At last 
the engineers in charge hit upon the idea of securing an 
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nited supply by tunneling from the Brazos Brook 
rio Grande reservoirs to Gatun Lake. 

distribution of rainfall, runoff and se a 
ise, governs the capacity of all reservoirs, and : 
arison with some familiar northern example, ak 





Fie. 1. Acua Ciara Reservoir, Gatun Water-Works, 
PANAMA 


as the Croton watershed, will show how these phenomena 
differ in the Tropics and make the problem there so 
unique. Fig. 2 shows the average monthly rainfall, run- 
off and evaporation at Colon and in the Croton water- 
shed. The contrast is very noticeable. Considering first 
the rainfall: In Colon, 41 years of records show an an- 
nual precipitation of 149 in., of which only 11.36 in. 
falls from the last of December to the first of May. In 
1911-12, of the total 104.2 in. of rainfall, only 4.5 in. 
fell during the four dry months of the year. Contrasted 
with these statistics some specific instances may be cited: 


Record for 5 min. 1 hr. 24 hr 
Ces oie rcaen Aug. 1909 .64 Oct. 1909 4.9 Dee. 1906 8.53 
Porte Docvans is + Nov. 1911 2.48 Nov 1911 4.53 Dec. 1909 10.86 


Thus while 1 in. per min. and 5 in. per hr. are often 
threatened in the rainy season, in the dry season 4.5 in. 
in four months may be expected to fall in perhaps 50 or 
60 aliquot parts. 

The above eccentric distribution has its important 
bearing on the percentage of runoff. For while the re- 
taining power of the dense tropical vegetation maintains 
this runoff for a month into the dry season, the soil then 
becomes a veritable sponge. During the rainy season, 
however, all the vegetation becomes saturated and the 
runoff rises to 100%. The highest percentage occurs at 
the end of the season, with the heaviest rains, and pro- 
duces freshets of the most violent sort. Measurements at 
Gamboa, one of the stations along the Chagres, indicate 
a rise of 33 ft. in 24 hr. and a subsidence of the same 
flood in an equal time. The discharge curve of Gatun 
lake, with its drainage basin of 1320 sq.mi., rises from 
0 to 34 billion cu.ft. during the four months of January 

April and in the other 8 months from 34 to 237 bil- 
lion cubie feet. 

Allied with these extremes of rainfall and runoff is 
that of evaporation. (See Fig. 2.) The Brazos Brook 
station average shows that of the total evaporation of 
51.51 in. per year, 22.59 in. occurs during the four dry 
months. 

Though, doubtless, the evaporation is the major of- 
fender, it is true, especially at Brazos Brook, that there 
is considerable seepage from these reservoirs. The pe- 
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euliar feature about this seepage is the fact that it has 
been more apparent in the natural hills surrounding 
these reservoirs than in the artificial embankments. Es- 
pecially is this true where any of the earth blanket cov- 
ering these hills has been removed. Whether this seep- 
age is due to the general fissure structure, prevalent on 
the Isthmus, and the disintegration following the ex- 
posure of the metamorphized clay formation, is not ab- 
solutely known. 

The lower elevation of the Brazos Brook Reservoir has 
placed the supply of Colon, Christobal and Mt. Hope in 
constant danger. Repeatedly have pumps been insta led 
in the Mindi Diversion Channel to help tide over the end 
of a dry season, the filters been stopped because of their 
wash-water waste, and costly reliefs have been resorted 
to. The problem of increasing the capacity of this reser- 
voir confronted the engineers in charge, but it was re- 
membered that raising the dam 5 ft. in 1909 had caused 
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Fig, 2. Comparison OF RAINFALL, RUNOFF AND Evap- 


ORATION AT COLON, PANAMA, AND IN THE CROTON 
WATERSHED, New York 


excessive leakage through the surrounding hills, and 
though plans were again drawn to increase the height and 
put a clay bank on the reservoir side of the dam, still 


every effort was made to locate some other source of sup- 


ply. 


TUNNEL CONNECTION FROM GATUN LAKE 


The idea was conceived of tunneling a connection from 
the Brazos Brook Reservoir to Gatun Lake and by this 
means keeping the water in the reservoir at a constant 
elevation of 48 ft. The tunnel was to run through the 
ridge separating the two watersheds, for a distance of 
600 ft., and cross it at an elevation of 70 ft. above sea 
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level. Thus with Gatun Lake at a minimum elevation 
of 79 ft., the source of supply to the reservoir would be 
unlimited. 

Though this procedure was at first objected to on the 
ground that the material passed through might prove 
troublesome because of slides, etc., and secondly because 
of the undesirability of making a cut through the hills 
below the general lake level, subsequent borings showed 
that the material was solid blue argillaceous sandstone 
of such density that water poured into the drill holes 
showed little absorption. The second objection was com- 
promised by constructing the tunnel with a summit ele- 
vation of 75 ft. above sea level, instead of 70 ft. as first 
planned. This summit was itself 4 ft. below the mini- 
mum elevation of the lake and amply served the pur- 
pose, 

Though this tunnel was the final solution, two other 
plans were considered. In one a main was to be laid 
over the lowest saddle, an elevation of 150 ft., and the 
water pumped over. The other was a siphon arrange- 
ment with the main laid inside a tunnel, having a sum- 
mit 5 ft. above the high lake level. The cost of the lat- 
ter system was estimated at $25,500 with an operating 
expense of $100 per month, while the estimated cost of 
the tunnel, as adopted, was $16,500, with no operating 
expenses, 

The final design called for a 6x6-ft. excavation driven 
from both ends with a slight incline toward the center, 
so as to insure drainage outward. It was to contain the 
20-in. main, which discharged into the reservoir 214 
miles from the dam. To obviate seepage and the conse- 
quent danger to the lake level, it proposed to seal the 
portals of the tunnel around the main with concrete, and 
possibly to imbed the main along its entire length, thus 
securing an additional strength and protection against 
rusting. This supply to the reservoir would insure a 
maximum supply to Colon; Christobal and Mt. Hope of 
12 million gallons per day and in view of the 115 million 
gallons borrowed from Gatun during the water famine 
of 1911-12, the expenditure for this relief was highly 
warranted. This same method of supply was adopted in 
the opening of 1913 to guarantee a sufficient supply to 
the Pacific division. 

In conclusion then, the great loss due to evaporation 
and the loss unaccounted for, necessitate a reservoir stor- 
age capacity very much larger than that in northern cli- 
mates. Very little relief can be expected during the four 
dry months of the year, even though nature has supplied 
a vegetation capable of a maximum retention of mois- 
ture. Lastly, the natural phenomena are the sole cause 
of this increased storage, because the consumption per 
capita, wherever metered, was found to be practically 
the same as that of the north, 100 gal. per capita per 
day, while the consumption for construction purposes 
has been considered in the calculations. 


Errect oF EXTREMES ON QUALITY 

The phenomena attending the above extremes of sup- 
ply and consumption have also a very marked effect on 
the quality and the action of the water in the reservoirs 
and have led to the introduction of many interesting 
practices. These effects are in part due to the absence 
in the tropics of the seasonal “turnovers” of the water 
in storage reservoirs, common in the north. 

In the Tropics, seasonal temperature changes are not 
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sufficient to have any great effect on the current 
maximum atmospheric temperature is 97° F, 
minimum 60 and very rarely do sudden enough 
occur to cause an appreciable circulation. Thi. 
ued high temperature reduces the oxyger sat 
point, by decreasing the oxygen-containing powe 
water, and allows organic matter in the bottom 
reservoir to attain an acme of putrefaction. {i 
the wind and the atmosphere maintain an oxyy 
ing surface stratum varying from 7 ft. in the Coc 
ervoir to 16 ft. in the Brazos Brook Reservoir, 
putrefaction conditions constantly increase thr. 
the dry season, and are disturbed only by occasiv 
rushes of cool, oxygen-bearing water from the 
tropical showers. Such showers set up violent 
lations and supply sufficient nitrates to permit a pr 
distribution of “diatoms” throughout the entire , 

voir and make unpalatable even that water dra\ 

near the surface. These “turnovers” are practically | 
pleted by the prolonged rains of the wet season. \,\\| 
not only is the northern practice of discharging tl, 
stratum through a “blowoff’ followed at the begin 

of the wet season, but excess water is almost always t\) 
discharged, and disadvantages attend even this practi: 
So very putrefactive do these lower strata become that 
when the “blowoff” is closed the almost negligible cur- 
rent which has been generated is able to send a smal! 
amount of water into the upper oxygen-bearing stratum 
and decidedly taint the water at the intake. This might 
possibly be remedied by placing the “blowoff? some dis- 
tance from the gate house. 

The use of copper sulphate has been attempted, |i it 
was found that a dilution by weight of one part to six 
million not only killed the algae, which were of the very 
delicate “anaboena” type, but killed a great many of the 
fish. No reason can be found for this action unless the 
constant high temperature produces a fish particularly 
susceptible to copper sulphate. 

- Odors due to the decomposition of vegetable matter 
are more prevalent, however, than those due to “algae.” 
Gatun Lake in its recent rises has covered a great deal 
of timber land and land rich in decaying matter. So 
heavily has its water become laden with unoxidized or- 
ganic matter that the discharge over the spillway at 
Gatun gives off an odor of hydrogen sulphide, which, li)- 
erated in its gaseous form, is sufficiently strong to destroy 
the paint on the neighboring houses and iron work and 
is offensive one mile away. This condition is a duplica- 
tion of similar experiences with most of the reservoirs; 
all of them having been backed up over large areas to 
shallow depths, but, as in these other cases, it is be- 
lieved that when the water has reached its final height 
the top layer will become oxygen-bearing and less ob- 
jectionable. To guard against such putrefactive comdi- 
tions the precaution was taken to place the intake of the 
tunnel from Gatun Lake to the Brazos Brook Reservoir 
at a normal of 10 ft. .from the surface, taking at all 
times the best quality of water which the lake contained. 

Tiie necessity of drawing water from the wpper strata 
is of the greatest importance. The Agua Clara Reser- 
voir, with a spillway elevation of 60 ft., has five gate- 
house outlets, 9 ft. apart, varying from Elev. 59.5 to 
23.5. This, of course, is entirely due to the fact that 
the presence of oxygen permits no reduction of organic 
matter, and the algae are largely confined to the bottom 
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of the reservoir. So greatly is the presence of oxygen 
eciated, that additional aérating devices will be in- 
-iied at the new purification plant at Mt. Hope to treat 
water drawn from Gatun Lake. Effective relief has 
, obtained for a number of years at the various reser- 
re by installing a boiler and air-pump at the gate- 
<e and discharging air into the outlet pipe until a 
. of oxygen saturation was obtained. This method 
. resorted to when disagreeable tastes of “algae” 
-rowths were in evidence. It is noteworthy that though 
ovvuen is essential to these minute vegetable organisms 
the effect of its violent introduction and the consequent 
azitation is harmful to their growth, as was shown some 
years ago by Whipple. 
' ‘There is another reason why tropical reservoirs are so 
well adapted to the concentration of organic matter and 
the production of offensive odors. Besides the fact that 
the intense heat of the sun keeps the surface of the water 
at such a high temperature, and consequent lighter den- 
sity, there is, as before mentioned, excessive concentra- 
tion and settling during this period, due to the increased 
consumption and evaporation, and the negligible replen 
ishing of the water. 

The-effect of this settling is shown by samples taken 
at the surface and at the bottom of the reservoir in Feb- 
ruary, the midst of the dry reason. The bottom sample 
was very much higher in color, free and albuminoid am- 
monia, total solids and iron, while the surface water was 
relatively free from organic matter and bacteria. Thi: 
concentrated settling, which continues until broken by 
the sudden floods of the wet season, produces still greater 
seasonal variation. The alkalinity, as shown by the ac- 
companving tables, increases from 26 to 50%: the total 
solids from 9 to 20%; and the chlorine rises as high as 
40%. In the instance of Brazos Brook, a marked in- 
crease of color, accompanied by a corresponding increase 
of iron, from 0.1 to 2.0 parts per million, proved to be 
a verification of the northern idea, that color is very 
largely due to the iron content. In fact, coagulation 
and chemical sedimentation were there necessitated by 
the superabundance of iron, which, together with the 
vegetable matter, clogged up the pressure filters after a 
run of two hours. This element also encouraged the 
growth of that aquatic plant, sometimes encountered in 
the North and known as the “crenothrix,” which has re- 
peatedly clogged iron house connections so that they had 
to be replaced. 

With the approach of the rainy season a great change 
comes over the reservoir. The heavy rains wash down 
many soil and pathogenic germs, some of which, not 
being native to water, soon die, while others settle into 
= lower strata. This is illustrated by the prevalence of 

coli in samples taken’ after rainstorms. Subsequent 
oma of samples of neighboring soils showed B. 
coli to be so frequent there that its occurrence in the 
water samples was considered less a “typhi” than a run- 
of indicator. The abundance of rain also serves to di- 
lute the water in storage: so ‘that the alkalinity, chlorine, 
total solids, and iren content reach a minimum at the 
close of the rainy season; but the organic content in- 
creases, because of the wash from the dense vegetation 
surrounding all, the: reservoirs. 

The following table gives analyses taken at the end 
of the rainy season, or period of greatest dilution, and 
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again at the end of the dry season, or the period of great- 
est concentration : 


Samples Taken at the End of the Wet Season 


Reservoir Rio Grande Comacho Carabali Brazos Brook 

Color 30 20 25 23 
Alkalinity 45 4 62 28 
Chlorine 1.2 1.5 3.0 3.5 
Oxygen consuming power 4.3 3.58 3.7 43 
Nitrogen as 

Free ammonia 0.047 0.043 0 028 0 027 

Albuminoid 0.231 0.214 0. 388 0.324 

Nitrites none none none none 

Nitrates trace trace trace 0.7 

Total solids 103 111 137 ) 

Loss on ignition 41 1G 47 4s 

Iron 0.3 0.1 Oo} o1 
Bacteria per c.c 950 1900 3300 13,500 

Samples Taken at the End of the Dry Season 

Color 20 15 25 100 
Alkalinity 67 73 61 30 
Chlorine t 4 6 5.5 
Oxygen consuming power 4.1 4.2 6.5 45.3 
Nitrogen as 

Free ammonia 0.072 0.064 0.180 0,292 

Albuminoid 0.200 0.408 0.428 0,456 
Nitrites 0 003 trace 0 003 0.00" 
Nitrates none none trace trace 
Total solids 113 115 139 so 
Loss on ignition 26 29 is) 37 
Iron. 02 0.3 0.3 2.0 
Bacteria per ce 130 250 300 3500 


Variations, such as those above described, made filters 
the price of safety. For though, in general, the reservoir 
waters were of good quality and reasonably low in sus 
pended matter and bacterial count, the sudden distur- 
bances, which entirely unbalanced this quality, required 
the safety afforded by filters. 


MECHANICAL FILTRATION 


The first filter installed on the Isthmus was of the me- 
ehanical-pressure type, consisting of 8x20-ft. cylinders, 
through which pumps forced the water with a loss of 
head of 5 lb. per sq.in. As before mentioned, the heavy 
iron and organic content so quickly clogged these {il- 
ters that chemical precipitation with sulphaie of aluin- 
ina was resorted to. The plant for this preliminary treat- 
ment consisted of two 2100-gal. chemical solution storage 
tanks, a 7500-gal. mixing tank and two 50,000-gal. set- 
tling tanks. 

The results, though fairly efficient, became more an¢| 
more unsatisfactory, because of the high unit cost and 
the fact that it was necessary to waste 4% of the filtered 
water in washing. 

The table shows the results obtained with this plant for 
the twelve months of the year: 

Benefiting by the experience gained in the operation 
of the Mt. Hope plant, considerable study was put into 
the design of the new plant to be built at the Agua Clara 
Reservoir, for the supply of Gatun. It consisted ( Figs. 
3 and 4) on following page of a 70x70-ft. by 10-ft. deep 
settling basin, which was preceded by a mixing-box, pro- 
vided with grids for introducing the aluminum sulphate 
and perforated pipe for the forced injection of oxygen. 
The filter house contained four 17x17-ft. filters of the 
rapid-gravity type built up of 30 in. of sand and over one 
foot ef sandstone gravel, each with a normal capacity of 
825,000 gal. There were also two solution tanks 9x9 
ft. by 7 ft. deep and a covered clear water well 1214 ft. 
deep, of a 200,000 gal. capacity. 

The plant differed from the old one at Mt. Hope in 
the arrangement of the settling basins, in an efficient 
mixing tank, the introduction of air, and in working by 
gravity instead of pressure. The practice with this plant 
does not differ materially from the same process in the 
“States,” except for the additional aération precautions 
which are necessary. Coagulant equivalent to 1.5 grains 




































































els Seana tthe ES ae 


Lally RN ae pin am 


a airtnegee age! aes 


t 
i. 
t 


‘ 


ae 


onker 


eb parti 


ema 


ie aaananaeteattnana ae Dalecnsliginmsani urna otbasnane se 


apt 


654 ENGINEERING NEWS 


per gal. is added and a three-hr. settling period used. 
The settling basins, which have 12-in. drains and a slope 
of 1 ft, in 20, are cleaned once a week. The hydrate 
flushes out very easily when handled by two men with a 
hose under pressure. The new filter saves 30 to 35% 
of the waste wash water over that of the old pressure 
plant and has a sufficient bacterial efficiency, inasmuch 
as all natives have been removed from the watershed, 
One point worthy of note is that the engineer in 
charge claims that it is possible to get a satisfactory re- 
action without the addition of lime as long as the alka- 
linity remains above 5 parts per million, Except when 
the clay acts as absorptive to the hydrate before it hae 
time for coagulation with the water—a theory advanced 
some time ago by G. W. Fuller—1 grain of the sulphate 
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type with a normal daily capacity of 6 million » 
Not only is air to be forced into the water du; 
passage through the mixing box, but a special ai 
chamber is to be built. The plant otherwise ditfer- 
the one at Gatun only in that it will provide fo, 
hour settling period instead of a 3-hour. It is lx 
from past experience, that this additional aératio, 
result in the saving of 15% of aluminum sulphat 
The cost of this plant is $18,000 per million 
capacity as compared with $16,300 at Gatun, the 
tional cost resulting from the increased aération ani 
imentation facilities and the fact that the plant is 
on a pile foundation. Plans prepared for the mecha 
pressure type showed the daily cost of fuel oil, nec 
to force the water through the filter at 10 Ib. per s 


SETTLING BASINS RAW WATER MIXING BOX 


hia. 3. New Warter-Purtrication PLANT ror GATUN, PANAMA 


is equivalent to about & parts of alkalinity. Thus for 
ordinary treatment the alkalinity content would have to 
be at least 12 p.p.m, for treatment without lime. This 
feature of Isthmian practice is difficult to explain, be- 
cause the turbidity of the raw water rarely exceeds 50 
p.p.m, 

The table at the bottom of the page shows the results 
obtained from this filter, for the short period it has been 
in operation, 

It has now become necessary to replace the obsolete 
pressure filter at Mt. Hope. It is interesting to note in 
what way it is intended to change and improve the prac- 
tice in this new plant, inasmuch as the gravity filter at 
Gatun has been in operation long enough to permit defi 
nite conclusions regarding it. 

The new plant is to be of the rapid mechanical gravity 


MOUNT HOPE FILTER AND BRAZOS BROOK RESERVOIR 


Elev Alkalinity, per 
Month Rainfall, reservoir, million 
1911 in t raw filtered sulphate raw fit'd 
July 03 43.7 17.0 7.0 13,175 15 0 
Auguat 2.19 43.4 16.0 3.0 15,655 20 0 
September 33 43.( 17.0 2.0 15,750 23 0 
October 43 45.( 18.0 1.0 17,360 20 0 
November 8.81 49 ¢ 17.0 6.0 12,000 25 0 
December 86 f 18.0 5.0 14,260 1 
1912 
January 58 : 18.0 4.0 18,600 
February 2.26 19.0 18,125 
Mareh 25 37.3 18.0 19,530 
April 81 3 18.5 12,515 
May 3.37 32! 19.0 
June 18.12 354 19.2 


Coagulant Turbidity, 
aluminum per million 


108.04 156,970 
Color, per Odor, per Bacteria : 
Month million million per cc Million gallons of . 
1911 raw filt. raw filt. raw fit wash water consumption 


July a5 «(1 0 0 605 68 421 78.507 
August ’ ‘ 0 oO 781 75 143 004 
September 2! 1 1 603 109 032 871 
October 4 ae 506 116 440 775 
November 3! f 0 0 601 8&8 430 681 
December : ‘ 0 oO BOR 65 .149 304 
1912 

January... t a 47H 154 ; . 149 
February , 0 0 498 170 219 
March.. : 0 0 oOo 502 192 

April... om 0 0 oO 900 200 

May. ‘ 650 

June....... 0 1110 


at $3130 per year, which represents an 8% saving on thi 
additional cost of the gravity type. 

In the design of Isthmian filter plants, the question 
naturally arises, why the cost of chemicals at such a dis 
tance from the market does not make their use prolibi 
tive; also, in view of the low turbidity—15 in the dry 
season and 35 in the wet—and low bacterial count, why 
should not the use of slow sand filters be ideal. Other 
facts which point in the same direction are that sand can 
be transported to the site for about $1 per cu.yd. and 
abundant acreage is available, for all the territory be 
longs to the government. This combination of cireum 
stances doubtless influenced visiting sanitary engineers 
in 1910 to recommend the slow sand filter. 

In 1911 a number of experiments were carried on to 
find out the qualities of the various sands within reach. 


AGUA CLARA FILTERS AND RESERVOIR 


Alkalinity, 
Month Rainfall, Elevation per million Aluminum per million, 
1912 in. reservoir raw filtered sulphate* raw _filt 
January.... 0.75 60.6 25 3,266 30 
February . . 2.10 58.2 26 3,106 28 0 
March. . ‘ 55 2,707 20 0 
April... .° ‘ 51.25 3,609 50 0 
May... ° 49.90 3,697 30 
June ‘ M4 12,000 20 
July. : 59.20 
August. 61.8 
September. 63.3 
October. 67.7 
November... 68 
December. . ‘ 68.1 


Turbidity 


Month Color Odor 
1912 raw 


January.... 75 
February... 70 
March..... 75 
April... .. 60 
May 35 
June. 35 
July. . 35 
August. 25 
September 30 
October. . 40 
November. 35 
December... 40 e 


Million gallons of 
wash water consumption 


1.219 16,460 
1.161 15.670 
516 20.462 
709 23.073 
604 21.651 
914 25.834 
81.995 

87.099 

80. 266 

85. 196 

84,855 

86, 490 


=a 
— 


eccosocoooscoosoo = 


2 
a 
< 

= 


*Aluminum sulphate is given in total pounds, January to 
June, and gr. per gal., July to December. 
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nearly every case, the sands were unsuitable for water 

ing purposes because of their fineness, high content 
-aleareous matter, or the cost of transportation. The 
mé sand, used by the Pacific division for construction 
noses, Was the least objectionable. It had an effective 
of 0.38 and a uniformity coefficient of 1.2 and though 





Hie. 4. GeneraL View or WatTer-PuRIFICATION PLANT 
ror Gatun, PANAMA 


it was delivered to the Pacifie division storage pile at 80c. 
per yd., cost $22 per yd. when screened and in place in 
the filters at New Gatun. Thus the high cost of sand, 
the reasonably low cost of sulphate, and the low bacterial 
count threw the advantage in favor of the rapid gravity 
type with chemical precipitation. 

The most marked difference between filter-plant oper- 
ation on the Isthmus and that of similar plants in the 
North has proved to be the great importance of aération. 
Though experiments in the North have shown that the 
addition of large quantities of oxygen, to water which 
already had a high content, had little or no effect on the 
organic matter present, the difference in efficiency ef- 
fected on the Isthmus was very appreciable and was prob- 
ably due to the effect of this free oxygen on the iron 
content of the water. For the iron in a ferrous state 
changes into an insoluble ferric precipitate on contact 
with free oxygen. This conclusion is borne out by a 
study of the above analyses. The old Mt. Hope pressure 
plant with no aération facilities and its high color in 
December, January and February, the dry months of 
1911 and 1912, gave an effluent high in color, despite the 
fact that from 20 to 60% more sulphate was used dur- 
ing these months. In contrast, the Agua Clara plant at 
Gatun with 50% higher color in the raw water, gave a 
decidedly higher efficiency in color removal, by means 
of its aération facilities. 

In conclusion, the problem of water-supply on the 
Isthmus must be regarded as the most interesting and 
important feature of sanitary work encountered there, 
with the pessible exception of the mosquito work; and it 
is of greatest importance to the success of the latter. 
The natural phenomena, so eccentric in their nature, 
produce very unusual concentration and putrefaction and 
demand large storage capacities, for such a moist cli- 
mate, and produce extreme variations in the chemical 
constituents of the water. In addition, the heavy or- 
ganic content washed down by the extreme rains, run- 
ning off over the dense tropical vegetation, together with 
the great concentration of iron, make the introduction 
of oxygen a matter of extreme importance. 
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A Rail-Joint of the Wedge Type* 


Several forms of rail-joints of the wedge type have 
been used in Europe, and a joint of this type which has 
been used to some extent on steam and electric railways 
in Austria has the peculiar feature of being heated before 
its application. The base of the joint 
steel shoe (1) of channel section, with a central rib upon 


NEWS 


consists of a cast- 


which the rail rests. On each side is a steel block (2B), 
having its face grooved to receive the rail base. The 


block on the inner side bears directly against the face of 
the shoe, but on the outer side there is room for a hori- 
zontal taper kev or wedge (C'), which is driven home to 
form the fastening. The joint is used both with and 
without ordinary splice bars bolted to the webs of the 
rails. 

The application of the joint requires a gang of six 
mep, with an equipment of sledge hammers, a gripping 
lever, a coke brazier, an iron shovel or hoe and a hook for 
handling the hot base-plate, and a jack frame for apply- 
ing the side blocks, With old rails there may be also a 
device for straightening the rail ends. The blocks are 
first fitted to the edges of the rail base, and then the jac k 
frame is set across the rail, withthe jaw on one side bear 
ing against one of the blocks and the head of the jack 
screw against the jaw which bears upon the other block. 
By turning the screw the blocks are forced home upon 
the rail. The heated shoe (A) is then put in place under 
the joint by means of the shovel (2), and while the 
inner end is held up by the hook (#) another man holds 
the rail and shoe together by the gripping lever (/°). 
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Rait Joint or tue Weper Tyre 


AN AUSTRIAN 


The wedge (C’) is then inserted and driven home, a 
sledge hammer being held against the opposite side of 
the shoe to keep the latter square across the rail. The 
bearing faces of the shoe and blocks are ground with 
emery, and the shoe is cleaned with a wire brush when 
taken from the heater. After the joint is completed and 
the shoe is cool the rail heads are ground to remove any 
irregularity of surface. This joint is manufactured by 
Scheinig & Hofmann, of Linz, Austria, and is patented 
in this country. 

% 

A Heavy Industrial Locomotive, for use on*the 36-in. gage 
tracks at the Ensley steel works of the Tennessee Coal, Iron 
& Railroad Co., was noted in our issue of Sept. 4, and we 
have received recently from this company some further par- 
ticulars of the engine. The reason for using such a heavy 
locomotive for the yard work at Ensley was that two of the 
smaller engines (97,000 lb. on driving wheels) were required 
to handle a heat from the openhearth furnaces to the mills, 


and at times this was accomplished with difficulty 
tended by more or less delay. 


and at- 
The new engine handles these 
loads without any difficulty and has reduced the repairs to 
the equipment to a minimum. The sharpest curves are of 
96 ft. radius, and the maximum grade is 1%. The engine 
will haul 615 tons gross, or 26 loaded mold cars, with 1500-Ib. 
drawhead pull, developing 39,000 Ib. tractive power on level 
track. 





*A French print of this type wes described and illustrated 
fn our issue of May 27, 1909, but that joint gripped both the 
base and the web of the rails. 
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The First Diesel Locomotive locomotive was given its first trial run on the lin 
Winterthur to Romanshorn, and was taken to Be) 


the end of March, 1913, running by way of Basel, »; 
burg, Worms and Nordhausen. It made speeds 
this trip of 20 to 100 km. per hour. Since its deliy: 


About two years ago, it was announced that the fa- 
mous European firm of machinery builders, Sulzer Bros., 
was codperating with Dr. Rudolph Diesel, of Munich, in 
the design and construction of a railway locomotive to 
be operated by Diesel oil engines. 

The advent of the Diesel oil engine as a motive power 
for marine transportation has been probably the most 
important event in mechanical engineering since the de- 
velopment of the steam turbine. At least it has attracted 
the widest attention in all European countries. The 
task of applying the Diesel engine to locomotive propul- 
sion is one of very much greater difficulty, and much in- 
terest has been felt as to the manner in which the many 
difficult problems would be worked out. The first pub- 
lic information regarding the Diesel locomotive was given 
by Dr. Diesel himself in his lecture before the American 
Society of Mechanical Engineers, during his visit to this 
country a year ago last spring. He gave at that time, 
however, only a diagrammatic elevation of the locomo- 
tive, with a brief statement of the general principles on 
which it was designed. Practically the same information 
Was given in the patent issued to Sulzer Bros. at about 


Tue First Dieser O1n-EnGinet Locomotive 


has been given further trial runs on the Berlin-Mansfeld 
Ry. The following description of the locomotive has 
been furnished to us by Sulzer Bros. 


the sume time. 

During the present year, the locomotive has been com- 
pleted and put into trial service, and we are indebted to 
the courtesy of Sulzer Bros., of Winterthur, Switzerland, The motive power of the locomotive is a Diesel oil e 
: , erat s gine directly coupled to the driving axles, and an auxiliary 
for a description, drawings and photograph of the ma- Diesel engine .which is completely independent of the driv- 
ehine, which are presented herewith. It may be surmised ing axles but drives an air compressor. The latter has a 


pe . : . power one-fifth to one-fourth that of the driving engine and 
at the outset that the Ge rman Government, in accord- the compressed air it produces operates the driving engine in 
ance with its well known policy of fostering the develop- starting, on heavy grades, ete. with long cutoffs. The auxi- 
ment of important German inventions, has probably co- liary engine delivers its compressed air to storage reset 

5 > . + ve voirs which can supply air for starting when the auxiliary 
operated in the production of the locomotive, for it 1s machine is idle, and also furnish an additional supply when 
stated that the new machine was ordered by the railway the demands are greater than the auxiliary engine can 


department at Berlin for the Prussian-Hessian state rail- "PE | 


| 
t 
| 


shows diagrammatically the arrangement of the 
ways. driving and auxiliary engines (German patent to Sulzer No 


The organization formed to build this locomotive and 295.995); a is the driving engine coupled to the driving axle 
E bl ? ‘ol tl . ao ces ft mee b, which in accordance with the requirements of locomotive 
presumably to control the construction of Tuture loco- — gperation is reversible; c is the auxiliary engine. This drives 


motives on the same type, is the Thermo Locomotive Co. the air compressor d which furnishes high-pressure § air 
In this company are asseciated the firm of Sulzer Bros.. through the pipe e to the driving engine a. The air can 
ile : 3 : : be used there as starting air or as injection air. 

of Winterthur, Switzerland and Ludwigshafen, Germany, In starting the locomotive, the auxiliary engine ¢ is kept 


Oberbaurat A. Klose, of Berlin, and Dr. Rudolph Diesel, in operation and continuously supplies compressed air for 
i} l 
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Fic. 1. Diagram ILLusTraTinG GENERAL PRINCIPLE OF Fie, 2. Diagram ILLusTratTing A DirreRENT ARRANGE- 
Operation OF Diese. Orn-EN@INE LocoMOTIVE MENT OF THE DreseL LOCOMOTIVE : 


i 
| 


; re . i X starting to the driving engine. supplemented as required 
of Munich. The headquarters of the Thermo Locomotive py additional air from the reservoir g. The compressed-air 
Co. are at Ludwigshafen. The patents on the new loco- operation is continued until the train attains a velocity of 8 

. however. ar : 1 by Sul; Bros. The co ae km. per hr. Then the main engine is changed to use 
motive, however, are owner ry suizer bros. le TunNnINE liquid-fuel, and thereafter works according to the normal 
gear of the locomotive was built by the well known loco- — constant-pressure cycle. 
motive constructor, A. Borsig, of Berlin. The principal The locomotive may also be arranged in another manner. 

. Instead of relying solely on the compressed air furnished by 
work on the design of the locomotive has been under the the auxiliary engine, the driving engine may also have com- 
direction of Oberbaurat A. Klose. The machine was pressors connected to it. Fig. 2 shows the latter ang 
vena > 8 " » P eenelive a (ge ee ment in diagrammatic representation. (German patent No 
erecte d in the Sulzer Bros.’ works at Winterthur, and the 953495). Here a is the driving engine coupled with the 
Diesel engine equipment, etc., was tonstructed there. The driving axles b; c is the auxiliary engine which drives the 
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essor @ By means of a walking-beam the driving unbalanced, but give a resultant of horizontal direction act- 
spress - . ‘ ; 
: operates a pump & which at normal output can be ing in the central plane of the crankshaft and thus having 





for supplying air for charging, scavenging and injec- no effect at right angles tc th plane of the track or to cause 
a nosing 

rhe actual arrangement of the locomotive now complete d Each cylinder head, as shown in Fig. 4, carries a fuel 
ewn in Fig. 3. As there shown, the main driving en- valve, a starting valve, and two scavenging valves. The in- 
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Fie. 3. Dracram Enevarion anp End Views or First Diesen Locomotrvi 
ne is a reversible four-cylinder single-acting Sulzer two- jection air has a pressure of 506 to 70 atmospheres, the start 
cle motor. The four working cylinders are arranged in V ing air of 50 atmospheres and the scavenging air of 1.4 at 
ape and each pair of cylinders have their axes at 90° with mosphere absolute The exhaust passes through ports 
each other and work on a common crankpin, the connecting the cylinder walls which are opened and closed by the piston 
rod being forked. The two cranks are 180° apart so that Between the crank disk and frame are seated two eccen- 
balanced action is secured and at a speed of 100 km. per trics, each of which actuates the valves of half of the ma- 
hr. make 304 r.p.m. The engine cylinders are 380 mm. in chine. The eccentrics may be rotated to reverse the motor 
diameter and 550 mm. stroke (about 15x22 in.) The crank when the locomotive is to run in the opposite direction 
axle, which has three bearings in the cast steel box-shaped This operation is performed by special rods 4d, a, f, shown in 
frame (which is fitted between the frame plates and is Figs. 5 and 6 on following page. The position of the leve: 
connected with the cylinders and covers by columns), carries shown by a full line corresponds to forward motion; the dash- 
and-dot line to backward motion, The motion of the two 


eccentrics a is transmitted by rod b to the two lever shafts 
ec, from which in turn the valves in the cylinder head are 
actuated. In the cylinder seen at the right in Fis 


ig. 5 the op- 


eration of the fuel valve is shown, whereas at the left-hand 


eylinder, fhe other side of the locomotive, the operation of 
the scavenging valve is indicated 





The fuel-valve gear is so arranged that different degrees 
of admission may be secured by it The amount of admission 
is varied by means of a movable link eg in the governor rod, 
whose varying position affects the effective period of open- 
ing of the fuel valve. The two fuel pumps are not shown in 
the drawings, their pistons (four in all) are also operated 
from the valve rods and their degree of admission may be 






















controlled by hand The starting valve is actuated in a 
similar manner to the fuel valve 

The variation of period of opening of the starting valve, 
which naturally is greater than in the case of the fuel valve, 
is secured by rotating the shaft h on which is seated eccen- 
trically the lug o which transmits motion from the valve 
gear to the starting valve The starting-air valve i has in 
the starting supply pipe k a further member 1 which is also 
governed by r and is actuated by the coupling rod m 

The provision of two positively-actuated members in the 
starting-air supply line has the purpose of making possible 
regulation for a constant lead and reducing at the same time 
the throttling loss. With only a single starting valve, it 


2 "a Stage At Stage 


. Nell 





Fig. 4. Mare Drivine Engines or Diesen Locomotive 


besides the two working cranks also two crank disks with would be difficult to design the valve gear for constant lead 
counterbalance weights, pressed on the shaft. These cranks at all stages of cutoff, occurring in the present case be- 
rotate the driving axles by connecting rods. tween the limits zero and 68% There would also be con- 

In this arrangement (covered by German patents Nos. 210,- siderable loss at the throttle valve in the unavoidably slow 
385 and 199,220) there is a complete balance between the opening and closing. These disadvantages are avoided by 
primary forces of the reciprocating masses of the working the construction of the double valve gear as described (Ger- 
eylinders and the centrifugal forces of cranks, coupling rods man patent No.. 248,381). 


and balancing weights. Of course the driving wheels also The leading valve is actuated in an always constant 
contain balance weights for the rotating masses in the crank- manner—constant in time as well as in lift—by a fixed lug 
Pins, etc. on the valve shaft 


The secondary forces of the driving engine masses are It is characteristic of this valve gear that the lines of 
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symmetry of all lift curves of the main valve seated in the 
cylinder head fall on the same radius. This insures on the 
ene hand that on dead center the main valve will be com- 
pletely lifted at all points of cutoff so that the air admis- 
sion always occurs at the dead-center point, by means of 
the leading valve; and on the other hand that in applying 
this valve gear to the reversible engine, reversing of the 
main valve is unnecessary and the direction of rotation of the 
engine is changed merely by reversing the leading valve, 
without sacrificing susceptibility to control in the starting 
gear. 

Between the four working cylinders of the driving engine 
there are two double-acting piston compressors and alongside 
these a three-stage compressor for the injection air. All 
three pumps are driven from the two connecting rods of 
the two front working cylinders by means of levers and 
connecting rods. 

The injection-air pump forms a reserve for the auxiliary- 
engine air pumps. When the auxiliary engine for any 
reason becomes inoperative, the injection-air pump is cap- 
able of furnishing sufficient injection air at normal speed 
provided the driving engine is not under excessive load. 
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Fic. 5. Vatve-GrarIngc or Main Drivina ENGINE, 


DigsEL LocoMOTIVE 


The auxiliary engine is also a two-stroke cycle Diesel 
engine and is rated at 250 b.hp. It has two vertical cyl- 
inders of 305 mm. bore and 380 mm. stroke (about 12x15 in.) 
and is supplied with fuel by a fuel pump with two pistons. 
The two cranks of the motor, 180° apart, also take the con- 
necting rods of the two horizontal multistage air pumps. 

For a particular position and spacing of the driving and 
compressor cylinders, of this auxiliary engine the primary 
forces are completely balanced by counterweights in the fly- 
wheel. The secondary forces of the compressors are spe- 
clally counterbalanced in so far as they are of injurious 
effect. 

The pump stages lying nearest the crankshaft furnish 
the scavenging air for the two driving cylinders. The next 
stage of each pump is the low-pressure, and the third the 
middle and high-pressure stage for the high-pressure air 
used as starting and injection air. The control of the scav- 
enging air and the admission of the low-pressure air are 
taken care of by a rotary vaive. By means of a distribut- 
ing valve the output of the compressor can be changed as 
desired from zero to the maximum value. 

The governor, which controls the output of the fuel pump 
and depending upon its spring tensicn gives the machine a 
speed of from 200 to 350 r.p.m., is seated upon the vertical 
valve-gear shaft. This drives the horizontal camshaft which 
in turn operates the entire valve gear. On the crankshaft 
there is on each side of the machine a flywheel. A switching 
arrangement serves to connect the motor in starting position. 
By the starting mechanism the starting and fuel valves are 
brought within reach or beyond reach of their cams. 

When the driving engine is out of operation or is con- 
suming little air, the auxiliary engine delivers its compressed 
air into a reservoir behind the driving engine. 
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The air delivered by the three-stage compressors 
auxiliary engine is cooled in an intercooler above 
chine after each pressure stage. From the high-p 
cooler the air is led to a distributor and from here. 
ing to demand, is distributed to the point of use p 
ing of a valve. One pipe line goes to the starting-aj: 
voir, another to the injection-air reservoir alread, 
tioned, a third to the reserve reservoir. The latte) 
communicates through the distributor with the auxilis 
gine to start it. The injection-air reservoir is also ev, 
through the distributor with the auxiliary engine. 
nish the air needed for spraying the oil. At each ene 
position there is a starting head with two valves 
serve to connect the driving engine with the 
reservoir and with the injection-air reservoir. 

The exhaust head for muffling the exhaust of th. 
engines is located in the cab roof over the driving 
It consists of three pipes lying side by side, and divia. 
perforated plates into several spaces. 

The working cylinders and partially also the air- 
eylinders are served by a special lubricating pump. 
quantity of lubricating oil can be controlled separate], 
each cylinder, All crankshaft and connecting-rod bea; 
as well as all parts moving in the crank case, are supp! 
by pressure lubrication, oil being taken from the 
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Fic. 6. SECTION THROUGH CYLINDER HEAD oF MAIN 
Drivine Enaine, Diesen LocoMorive 





chamber, filtered, and forced through pipe lines to the in- 
dividual points of lubrication. 

There are three pumps for circulating the cooling water, 
one a double-acting circulating-water pump, another a cold- 
water pump, and the third a piston-cooling water pump. A 
fourth pump handles the fuel. 

The circulating-water pump, which like the cold-water 
pump is controlled by a circulating cock, forces the water 
through,the different pipes and thence to the evaporator 
In this the water emerges from four pipes through small 
holes which offer a resistance to the flow of the water, and 
then returns to a tank from whence it goes to the suction 
of the circulating pump. 

On the pressure side of the circulating pump the water 
required for cooling the piston is abstracted and is sprayed 
fnto the hollow piston by the nozzle-shaped end of the pipe 
The returning water is again carried back into the stream 
of the circulating water. ° 

The fuel-supply pump, built as a part of the cooling-wate: 
pumps, takes fuel from two tanks in the car and discharges 
it to a filter from where it flows to the fuel pump. The 
excess fuel flows back to the tank. 

In the engineer’s cab there are four hand pumps, of which 
the first is built into the cold-water line, the second into the 
circulating line, and the third into the fuel suction line, so 
that these pipes can be filled after having been emptied even 
when both engines are standing. The fourth pump com- 
municates with the lubrication of the driving engine, so that 
when the locomotive is standing still the operative parts in 
the crank case can be lubricated. 

On both sides of the locomotive the pipe lines are brought 
together, so that all cooling-water spaces and pipes can be 
readily emptied. 
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DRAWING SHOWING OPERATION OF STARTING 


TEAR WITH ENLARGED DETAILS 


Fig. 7%. 


At each end of the locomotive there is a cab in which 
the operating mechanism of the control and reverse gear and 
the following appliances are fitted: levers for throwing in 
and out of gear the starting and fuel valves, the lever for 
controlling the fuel-oil pumps, the starting head, the engi- 
neer’s brake valve with sander, the whistle, and the differ- 
ent gages. 

Getting ready for running comprises the operations of 
starting the auxiliary engine and throwing in the starting- 
air valve. The starting-air valve in the starting head is first 
slowly opened. Air then flows from the starting reservoir 
to the starting valves of the engine. The air pressure slowly 
rises and the engine begins to turn. The degree of ad- 
mission determined by the starting valve is gradually re- 
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duced as the pressure rises. When a speed of about 10 km. 
per hr. is reached the starting-air valves are thrown out of 
action and the fuel valves opened. The locomotive 
then is in normal operation and according to speed and power 
demand the cutoff of the fuel pump and the pressure of the 
injection air are regulated. 

To stop the engine, the fuel valves are closed and the 
brake valve is actuated. The engine is reversed by turning 
the handwheel in the engineer's cab so that the valve gear i* 
changed to backward running. There is an interlock which 
prevents reversing while the fuel valves are open. 

In starting, stopping and during running the same manual! 
operations are required for backward as for forward motion 


are 


The test run on the Winterthur-Romanshorn had the pur- 
pose on the one hand of permitting the Diesel motor to be 
studied in its utilization for locomotive driving, and in the 


second place of permitting a study of starting, changing over 


from compressed air to fuel operation, and reversing. <A few 
indicator diagrams taken during the test run on the Winter: 
thur-Romanshorn line are reproduced in Fig. 8 They illus- 


trate the great variation in power developed made possib!e by 
the construction above described. 

The locomotive has a length of 16.6 m. 
end buffers, and its service weight is 95 tons. The coupled 
driving axles have a wheel base of 3.6 m. (about 12 ft.). 
The driving wheels are 70 in.’ diameter. 
The engineer’s cab, over the machinery, 

whole length of the locomotive. In 


(about 55 ft.) over 


is continued over 


the 


the four corners 
are tanks, at one end for cooling water and at the other for 
cooling water and fuel. The exhaust head is in the center 
over the driving engine and over the cab at one end is a 


“beehive” cooler and over 


for the jacket water. 


the other an “evaporation” cooler 


os 
os 


A Simple Rule for Inflating Pacamatic Tires was given re- 
cently by the service manager of one of the tire companies, 
and is applicable to tires of all sizes. According to this rule 
the front tires should be inflated to a pressure in pounds 
equivalent to 17 or 18 times their cross-section in inches and 
the rear tires to 20 times their cross-section, thus 34x4-in. 
tires should have a@ pressure of about 70 Ib. on the front 
wheels, and 80 lb on the rear. 


Tests of Automobile Pumping Engines were run under the 
direction of the Committee on Exhibits, International Asso- 
ciation of Fire Engineers, during the 4ist annual convention 
of the association, held in New York City, September, 1913 
The approximate capacities of the engines submitted for test 
were determined at preliminary trials. The conditions of the 
final test were as follows: 


(1) Six hours’ run at not less than full capacity, at not 
less than 120 lb. net pressure, pumping through three lines 
of hose and one nozzle. (2) Three hours’ run at not less than 
half capacity, at not less than 200 lb. net pressure, one line 
of hose and one nozzle. (3) Three hours’ run at not less than 
250 Ib. net pressure, one line hose and one nozzle. The en- 
gines _ draft from the Hudson River, with an average lift 
of 10 ft. 


There were 11 entries, of engines with capacities ranging 
from 600 to 1400 gal, per minute. The following readings 
were taken and an hourly average for each was determined: 
(1) pump pressure; (2) nozzle pressure; (3) gallons per min- 
ute. The official records of the test show that only three of 
the engines remained in continuous operation throughout the 
test (12 hours). Some difficulties were experienced during the 
first three hours. In the next five hours only a few minor 
troubles developed; but during the ninth hour two engines 
were withdrawn, the first due to hot bearings, the second to 
water-hammer, The ninth hour seemed to be the critical 
period as regards endurance, for from that time on serious 
difficulties were experienced. In the tenth hour another en- 
gine was shut down on account of leaky valves; in the elev- 
enth a fourth was stopped because of a broken fire pump 
bearing, and motor trouble. At the conclusion of the twelve- 
hour run, seven engines were still in service and with the 
exception of two were maintaining the required pump pres- 
sure of 250 lb.; the first of the latter was operating at 192 
Ib., the second at 249 Ib. 

The engines tested, and their capacities at 120 lb. pres- 
sure, were as follows: (1) Seagrave, 1000 gal; (2) Ahrens 
Fox, 700 gal.; (3) American-La France, 1400 gal.; (4) Knox, 
600 gal.; (5) Robinson, Jumbo, 750 gal; (6) Nott, 800 gal: 
(7) Waterous, 700 gal.; (8) American-La France, 700 gal.; (9) 
Luitwieler, 600 gal.: (10) Nott, 600 gal; (11) Robinson, Mon- 
arch, 900 gal. The first seven engines were operating at the 
end of the test; of these, 8 and 9 were below the required 
pressure of 250 Ib., while of the other five, 1 and 11 experi- 
enced the least difficulty. The remaining four engines with- 
drew in the following order: 9, 10, 11, 8. 
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Track Inspection Car; Erie R. R. 


As an aid to the maintenance of railway track in good 
condition, a most useful machine is the dynagraph or 
track-inspection car, which detects irregularities and im- 
perfections and not only makes autographic records of 
the track conditions in diagram form, but also marks 
defective points by spots of colored liquid ejected upon 
the track. Such a machine was introduced many years 
ago by P. H. Dudley, now Consulting Engineer of the 
New York Central Lines, and has been used extensively 
by him in inspecting and reporting upon rail and track 
conditions on numerous railways. Similar machines are 
now being used by some railways in their own regular 
work, for the benefit of the operating service and the 
maintenance-of-way work. One of the latest of these has 
been introduced on the Erie R.R., particularly with a 
view to. ascertaining track conditions in regard to the 
safety :of. high-speed trains, and for the comparison of 
these conditions with track standards. 

The car is GO ft. long over end sills, and 66 ft. long 
over’ platforms; and it is carried on six-wheel trucks, It 


Inrerton oF Recorpinae Room on Track 
Inspection Can; Ente RR. 
(On the table in the middle of the car is the traveling sheet 
paper, with the stylographic pens resting upon it.) 

is arranged on the general plan ef a business car, and 
has sleeping accommodation and limited cooking facili- 
ties. The rear portion of the car forms an observation 
room 2314 ft. long, in which is mounted the recording 
apparatus, together with gages and other equipment. This 
room opens upen an observation platform. The car is 
equipped with heating apparatus and electric light. It 
was built and equipped according to designs prepared 
under the direction of the mechanical department of the 
railway company, and for plans and other information 
we are indebted to Mr. Schlafge, General Mechanical 
Superintendent, Erie R.R. 


Recording APPARATUS 
The apparatus for the detection of track irregularities 
is designed to indicate automatically (by the ejection of 


colored liquids upon the roadbed) imperfections of track 
alignment, and to make autographic records of the fol- 


Ni 


lowing conditions: (1) longitudinal and = trans\: 
regularities of track surface; (2) variations in gag 
cross level and car swings; (4) Jurches; (5) spe 
distance traveled; (6) time (in 5-see, intervals). 

Variations or fluctuations in track condition 
corded in the usual way upon a moving strip o| 
by means of stylographic pens. The pens are a: 
in two sets. In one of these the pens are stations 
tablishing a series of horizontal datum lines o 
paper. - The other pens have a motion at right ane 
these lines. The motion is imparted and cont 
through the various mechanisms for detecting tra: 
perfections, and varies with the extent of these imy» 
tions. As the paper moves under the pens at a rat 
rectly proportional to the speed of the ear, indicati: 
track irregularities will appear in their true relatio: 
can be located at any time as may be necessary. | 
shows the observation room, with the table andj, 
the recording apparatus, 

THe Track Surrace Recorpine Device 

The purpose of this apparatus is to provide means 
the detection of low-joints and unsatisfactory conditio 
of track surface in a longitudinal direction, and su 
fects are indicated by the vertical movements of the 
tral axle of a six-wheel truck relative to the outer a\les 
This is shown in Fig. 2. 

The mechanism consists of a 6-in. I-beam (.1) 
mounted over each side sill of the truck, supported a 
the ends by stanchions (B) fastened to the front an 
back journal boxes. On the middle journal box ar 
bolted two plates (C’) outside and ‘inside of the pedestal. 
These plates are free to move vertically in yokes attached 
to the I-beam, and their movements in a vertical direc- 
tion relative to the beam are transmitted to the recording 
apparatus by means of a phosphor-bronze wire carried 01 
brass sheaves. This mechanism is applied to each side 
of the truck and indicates simultaneously the defects o! 
both rail surfaces. 

Two sets of adjustable electric contact points are pro- 
vided on each of the outside plates (C’), fastened to (and 
moving with) the middle journal boxes, and are arranged 
to make connection with corresponding contacts carried 
on the I-beams. Whenever a variation of track surfac: 
amounting to 84 in, or over is encountered, one set © 
points makes electrical contact and the condition is auto 
matically registered by means of a counting mechanism. 
In a sintilar manner, all irregularities of 44 in. or more 
are registered by the’ other set of contact points. The 
points are suitably connected in series with the car stor 
age batteries and counting apparatus on the car. It is 
provided further that when either a 3¢-in. or 5¢-in. vari- 
ation in surface alignment is registered, an electro-pneu- 
matic spotting valve ejects a colored liquid upon the 
roadbed by the pipe ()), thereby marking the location 
of the defect. 


TRANSVERSE SURFACE 


To detect transverse irregularities (that is, in the sur 
face of the opposite rails) which cause objectionable side 
swings to the car, a heavy pendulum is provided. This 
swings in a plane transverse to the track, and is im- 
mersed in oil to damp its movements and prevent the dis- 
turbing effects of sudden lurches and minor vibrations. 
When passing curves, the action of centrifugal force 
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pendulum is counterbalanced by an adjustment 
cording-arm connection, so that the pen makes 
ecord of the condition of the track as to trans- 


riace. 
(p~erAL IMPERFECTIONS ‘AND Car LurcHes 


\ more sensitive pendulum (also swinging trans- 


minor vibrations 


to the track) is used to detect 





Fic. 2. Track Scurrace Recording MeCHANISM ON 
Track Inspection Car: Ente RR, 

(The I-beam (A) is carried by stanchions (B) on the end 
ixle-boxes, The plates (C) on the middle axle-box slide in 
vuides on the I-beam, indicating the vertical movements of 
this axle in relation to the end axles, and making electric 
contacts with the recording mechanism. Through the pipe 
(D) paint is ejected to mark defective points in the track 
The small wheel (E) is part of the gage-recording mech- 
anism.) 


and sudden lurches of the car due to various imperfec- 
tions in the track. This pendulum carries two copper 
balls, each secured to the end of a light band-steel spring, 
which in turn is fastened at one end to the pendulum 
blade by an adjustable screw clamp. The copper balls 
are thus free to vibrate at the end of steel springs held 
in a vertical position and parallel with the pendulum. A 
sudden car lurch produces a corresponding motion of the 
pendulum. This motion, transmitted to the copper balls 
through the flexible steel springs, causes one of them 
to fly out and make electrical connection with suitable 
contacts. 

The pen which registers lurches of the car is electro- 
magnetically operated, and when the copper ball makes 
a contact the continuous line being recorded by this pen 
is notched, the notch constituting a record of an objee- 
tionable track condition causing the lurch. An electric 
counting mechanism and electro-pneumatic spotting 
valves are also wired in series with the recording appara- 
tus, so that each defect is counted automatically and is 
marked on the track with a colored liquid. 


GaGce-Recorvine Device 


Variations in gage are detected by means of a pair of 
small wheels on an axle behind the rear truck, as shown 
in Fig. 3 and at (2) in Fig. 2. The wheels slide on the 
axle and are held against the rails by springs, so that 
they follow all variations in gage. These variations are 
transmitted to the stylographic pen of the recording ap- 
paratus by means of a phosphor-bronze wire and suitabie 
sheaves and levers. This axle is raised in a guide frame 
when not in use, and the wheels are then drawn slightly 
inward (to a gage of 4 ft. 8 in.) by means of a spiral 
clutch, so that when lowered they will fall inside the gage 
of track. The movement of the axle is effected by pneu- 
matie apparatus controlled from a three-way valve in 
the car. 
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Sreep, Time anno Distance INbicarors 


An electric-contact time connected mn erreuit 


CIOCKH IS 
with the datum-line pens, and is so arranged that each 
five-second interval is registered by a notch. As the move 
ment of the record paper is proportional to the distance 
traveled, these notches in the datum line serve as a means 
to determine train speed. 

The 


rec orded ele tru ally by 


locations of mile-posts, stations, bridges, ete., are 


an observer, who 
These 


tute an accurate method whereby the position of track 


Dresses a ACY 


as the car passes such points. indications consti 


Imperfections can be located, and provid a check 


LPor 


the Operation of the track-spotting device. 


OPERATION OF Track INSPROTION CAR 


The apparatus has been found speeds 


rellable at train 
of 3 to 40 mi. per hr., according to track conditions, but 
at higher speeds the cross-level and lurch devices are al 
the centrifugal 
force when rounding curves, so as to give Inaccurate re- 
sults. The apparatus is calibrated, 
of 35 mi. per hr., and that speed 


fected by the movement of the car and 


therefore, for a speed 
Is maintaied as nearly 
as possible when the car is making records. Before yrhanc " 
ing the car in service, the various detecting and recording 
mechanisms were carefully calibrated upon a section of 
specially prepared track. As all the devices are provided 
(where necessary) with suitable adjustment facilities, it 


. 





Fie. 3. Tratting Axte anp Loosk WHEELS 
CORDING VARIATIONS IN Gace: Track 
Car: Erte R.R. 


For Re- 


INSPECTION 


is anticipated that track-inspection work can be per- 
formed and accurate records obtained covering a wide 
range of conditions. 

os 


ee 


The Building Charge on 


the Huntley Irrigation Project, 
Montana, has been 


the Secretary of the Interior at 
$50 per acre for private ownership filed on after 
Dec. ,1, 1913. The named is to be paid in installments 
as follows: $10 the first year; $1 the second, with increases of 
$1 a year up to the 5th year; then $5 a year for the next fou: 
years and a final payment of $10. The operation and main- 
tenance charges on all water-right applications made after 
Aug. 12, 1913, will be $1 a year whether the water is used or 
not. This yearly payment will entitle the water user to one 
acre-foot of water per acre of land 
water will be furnished at the rate of 


fixed by 
lands in 
sum 


irrigated 


50e. 


Additional 
per acre-foot 
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Hydraulic Laboratory for Irrigation 
Investigations, Fort Collins, Colo. 
By V. M. 


In many sections of the irrigated West, water is rap- 
idly becoming so valuable as to necessitate a more ac- 
curate division among the several canals appropriating 
from any one stream as well as among the individual ir- 
rigators under each canal. This condition is comparable 
to the transition period through which many municipal 
electric and water companies have passed when changing 
from the old flat rate to a meter charge. However, eco- 
nomic conditions, as well as the relatively large volumes 

.of water to be handled, prevent the use of the ordinary 
type of water meter. There is such an urgent demand for 
correct information on the measurement of water for ir- 
rigation purposes that it was found advisable to conduct 
a large number of experiments with various measuring 
devices to determine their accuracy and supply correct 
formulas for same. Lack of suitable facilities for con- 
ducting such hydraulic research led to>the construction 
of a special iaboratory at Fort Collins, Colo., under a co- 
operative agreement between Irrigation Investigations of 
the Office of Experiment Stations, U. 8. Department of 

mecca HI Bema oe a 


— /rrigating Ditch 4 
itt Spohon 


Conr* 


7 Y 

inta\ 
ion Jolt \ 
pars! \ 
EP a _tit 
£xp Joirrts 


- scharge Pipe for City Water *=— 


I | Ground Surface 
o les 


Meiltwrcument in Covirete/ 
ENG, NEws 


Fia, 2. 


ENGINEERING NEWS 


City Water 


Vol. 70, \ 
Fort Collins for a readily accessible site on 2 strey 
a dependable water-supply and ample fall. A 

location was finally chosen on the campus of the ( 
Agricultural College, the water-supply being 6 
from the city mains (see Figs. 1 and 2 for yi 

and sectional elevation of laboratory). Since thy, 
mum demand is about 20 cu.ft. per sec. it was nm 


Fig. 1. Hypravutic Laporatory ror IrriGarion 
INVESTIGATIONS, Forr CoLiins, Coo. 
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PLAN AND SecTIONAL ELEVATION OF Hypravutic LABORATORY FOR IRRIGATION INVESTIGATIONS. 


Fort CoLuins, Coro. 


Agriculture, and the Colorado Experiment Station. This 
laboratory has been in operation since the last of May, 
1913, and several seasons will be required to complete the 
investigations now outlined. 

The laboratory was proposed in the spring of 1912, 
and an unsuccessful search was made in the vicinity of 


*Irrigation Engineer, Codperation between Colorado Ex- 
periment Station and U. S. Department of Agriculture, Fort 
Collins, Colo. 


to provide a storage reservoir on the top of the hill. This 
reservoir has a bottom diameter of 72 ft., a depth of 61% 
ft., side slopes 1 to 1, and a plain concrete lining 4 in. 
thick, with radial expansion joints filled with grade © 
asphaltum. All concrete water surfaces throughout the 
plant have a 34-in. cement plaster coat, mixed 3 to 1. 
Three circular headgates, 6, 12 and 18 in., respectively, 
in diameter, allow the water to pass from the storage or 
head reservoir into a concrete headrace or channel, where 











wer 2. 1913 


tilled by a series of horizontal and vertical baf- 

This headrace gradually enlarges from a cross-see- 

{ 6 ft. wide by 4 ft. deep to 10 ft. wide by 6 ft. 

+ a distance of 60 ft. from the headgates, and the 

box proper is an extension of the headrace for 

oy 20 ft., but with a uniform cross-section. The 

of the weir box and headrace wall is level and at the 

elevation as the bottom of the storage reservoir. 

\ +e-iron frame about 6 ft. long by 3 ft. deep is set in 

pening in the end of the weir box, and by means of 

- and flat rubber gaskets, orifice and weir plates to a 

crest length of 4 ft. may be installed. From the weir 

the water spills into a concrete box the full width of the 

weir box, 9 ft. long and 4 ft. deep, in which there is an 

arrangemnt of adjustable flashboards for submergence 

work on the measuring devices. A double shear gate, 

having two 22-in. circular openings with but one disk, 

permits the water to be turned into either of two sepa- 

rate channels leading to the calibration tanks and an aux- 
iliary reservoir. 

The calibration tanks may be best described as though 
one reservoir 55 ft. square had been divided into half by 
a wall, and normal to this wall in one half two walls had 
heen built so as to make a channel at the center 6 ft. 
wide, leaving a tank 2314x27 ft. on either side. The 
water drops into the channel and may be let into: any or 
all of the tanks by 14-in. circular gates placed at the 
floor line. These tanks are 8% ft. deep, with floors 
at the same elevation. They are of reinforced concrete, 
floors 6 in. thick, side walls with a batter of 8 in. at the 
top to 14 in. at the floor line, and division walls 12 in. 
thick. The walls were designed as retaining walls and 
as bins or tanks, and all the water faces are vertical. The 
auxiliary reservoir, which is used only for waste water, is 
26x26x81% ft., with the batter on the water face. 

The water is returned to the head reservoir from the 
auxiliary reservoir and calibration tanks by a 5-in. hori- 
zontal centrifugal pump, direct-connected to a 714-hp. 
motor, and a 12-in. horizontal centrifugal pump, silent 
chain driven by a 35-hp. motor (see view, Fig. 3). The 
large pump has a twin suction to permit water to be 
drawn from either the auxiliary reservoir or calibration 
tanks as desired. The small pump is only for the return 
of waste water from the auxiliary reservoir. Both pumps 
are placed in an 8x9-ft. dry-concrete sump 18 in. below 
the floors of the tanks, to make them self-priming. They 
have a common discharge into a 16-in. riveted-steel pipe 
which leads over the top of the coping of the head reser- 
voir. This arrangement demands only low-pressure gates 
on the suction openings, without any check valves. The 
electrical control is on the main floor of the laboratory. 

A brick building, with trussed roof and unfinished in- 
terior, covers the weir box, pump sump, and one of the 
calibration tanks and channel, having maximum dimen- 
sions of about 39x67 ft. A concrete floor was placed 1 
ft. above the top of the calibration tanks, which is also 
3 ft. below the top of the weir box. The waterways are! 
carried under the floor, the concrete being placed on cor- 
rugated-steel arches. In one corner of the building is ah 
office room where instruments and records are kept’ aril’ 
certain computations are made. PETRA 

A few of the operating details of the laboratory may’ id 
of interest. In many experiments with weirs ai "Ort! 
fices it is essential that a constant flow of wate? be mini” 
tained throughout the test, which is commonl¥’40 tint’ 
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utes, and practically the entire storage-reservoir supply 
is used for an individual test. The decreasing head in 
the reservoir calls for a more accurate regulation than 
can be secured from the reservoir gates. For that reason 
adjustable spillways were provided in the weir box. One 
high and 38 ft. 
long, hinged at the bottom and placed in the side of the 
weir box. This is raised or lowered by a screw arrang 


over-pour spillway resembles a door 2 


ment. There is also a common 4-in, gate valve leading 
from the weir box permit of finer regulation. This 
waste water is led to the auxiliary reservoir by an &-in. 
tile placed under the laboratory floor. By alw: avs Tun- 
ning a fair volume through the spillwavs the head in the 
weir box can be kept at a constant height by giving or 
taking. Boyden type hook-gages are installed in con- 
crete stilling boxes both above and below the weir. The 
spillways are controlled by the upper hook-gage observer. 
He also directs the operator of the storage-reservoir gates 
by means of an electric-hell signal system. 

Preliminary to starting an experiment the shear gate 
is set to throw the water into the auxiliary reservoir. 
When the desired head has been obtained in the weir box, 





Fie. 3. Pumpine PLant, Hyprautic Lasorarory, 
Fort CoLiins, CoLo. 


(Looking down from laboratory floor; vertical discharge pipe 
shows in top center.) 


the shear gate is thrown practically instantaneously and 
the water passes into the calibration tanks and the test 
begins. The time is taken from a gong attached to the 
lever of the shear gate. In a similar manner, the water 
flows into the auxiliary reservoir at the conclusion of 
test until the flow is shut off at the storage reservoir. 
This prevents complications due to accelerating flow. 

A 1-in. round brass rod 9 ft. long is placed in a verti- 
cal position in each calibration tank, being held about 6 
n. from the wall by brackets which are set in the con- 
crete (Fig. 4). At intervals of about 18 in. on the rods 
are holes which serve as data points. A heavy brass 
clamp fixed to the back of a hook-gage is provided with a 
pin which snugly fits the hole in the rod. But one such 
portable” hook-gage is therefore needed for all the tanks 
int order’ td determine the water-surface elevation in any 
tatik. Calibration tables have been prepared which show 
the aa Gf water in any tank for al! data points and 
the’ falt' range of the hook-gage. This permits of work- 
i nig From a Water level for both initial and final measure- 
heitle ets. adctial volume of water run during an ex- 
périnient’ is “determined by differences. To facilitate 
reading the hook-gage, steel ladders (Fig. 5) were placed 
adjatetit'to the brass sfandard rods, and are anchored to 
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the concrete. A 20x24-in. platform, with brackets which 
hook onto the ladder rounds, may be placed above the 
water surface for the observer. Attached to the platform 
is a funnel-shaped arrangement which may be adjusted 
to form a stilling basin for the hook when there is wave 
action in the tank. 

The calibration of the tanks was obtained in a rather 
unique way. About 0.5 ft. out from each corner in the 
floor of each tank a brass plug was set in the concrete. 
The four plugs in each tank were so set as to form a 
rectangle as nearly as possible. Throvgh a hole drilled 
diagonally through the top of each plug a piano wire was 
run to the top of the reservoir, made taut, and carefully 
plumbed. Distances between wires on sides and diag- 
onals were taken through several elevations with a stand- 
ard tape. The volume of this rectangular solid was then 


— 


me, 


Fia. 4. Taktna Water ELevVATION IN ONE OF THE 
CALIBRATION TANKS BEFORE StTaArrinc A TEST, 
Hyprautic Lanorarory, Forr CoLiins, Coo, 


determined by pairs of triangles in each horizontal plane, 
giving a check on the accuracy of the measurements. A 
thread having markers each 2 ft. of its length was then 
stretched between the wires and the distances taken from 
the wall to the thread with an accurate seale. Such 
measurements were made through each foot of elevation 
and the volumes of the slabs were computed and added 
to the volume of the main rectangle for each unit ele- 
vation. Although entailing considerable work, both in 
taking the measurements and computing same, the 
method gave the desired accuracy. 

Inclosed types of low-head water meters can be tested 
from a 12-ft. flanged pipe placed in the side of the weir 
hox above the floor line. Such devices, as well as head- 
gates, short pipe. and other practical irrigation outlets, 
can also be tested between bulkheads placed in the chan- 
nel of the calibration tanks. Five sets of channel irons, 
spaced 5 ft. apart, were set in the sides and bottom of 
the channel to permit bulkheads to be installed when 
needed. 

Outside of the calibration tanks is a 12-in. pipe con- 
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nection to permit of testing tile, pipe and simila: 
ials where a length of several hundred feet is 
At this point is also a 6-in. valve connected to ; 
line in order that the tanks may be drained and . 
and filled with fresh water every few weeks. 
The entire present season is being devoted to \ 
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Fig. 5. Lapper AND PLarrorm ror Usk iN Dererwiy- 
ING WATER SurFACE IN CALIBRATION TANK, Ily- 
DRAULIC LABORATORY, Fort CoLLins, CoLo. 


periments, because the weir is generally considered to be 
the standard measuring device for flow in open channels. 
Many engineers who have had to deal with the measure- 
ment Of water have encountered discrepancies in their re- 
sults of such a nature as to indicate fundamental error 
in the weir formulas. Most new measuring devices have 
heen calibrated by being hitched in tandem with a weir, 
thereby incorporating the inaccuracies of the weir table, 
together with the innate defects of the new device, in the 
formulas derived. This procedure has led to complica- 
tions, and it was deemed advisable to start the research 
work in the new laboratory with weirs as the fundamen- 
tal basis. 

A word concerning the reasons for performing these 
experiments may not be amiss. A considerable part of 
the formulas for the flow of water is the product of math- 
ematical effort rather than the result of experiment. 
Theory and practice are sometimes at variance. Some 
formulas have been derived from experimental data +e- 
cured by quite indirect methods and therefore liable to 
be in error. Other formulas were obtained from direct 
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titative or volumetric experimentation and, though 
vork was performed many years ago, at a time when 
edge of the laws of the flow of water was even more 
‘ed than at present and instruments and apparatus 
v< desirable as those obtainable today, still the results 
ate a very nice accuracy. The fault does not lie ii 
york but rather with subsequent extrapolation and 
‘vation of those data. Many of the experiments were 
| large weirs for power purposes and doubt is attached 
any justification for applying those data to weirs much 
lor than those used in the experiments. The division 
‘ater among irrigators especially calls for weirs much 


\ 


“ i 


-maller than’ those used for power purposes. Further- 
sore, limits for the application of empirical formulas 
have been specificaily stated by the experimenters, but 
such qualifying: or cautionary statements have been lost 
in the transfer in abridged form from volume to volume. 

The results to be obtained from all work in this hy- 
draulic laboratory will be made available to the public 
through bulletins of the Colorado Experiment Station, 
or the U. S. Department of Agriculture, and it is con- 
fidently expected that some data will be ready for publi- 
cation before many months. 


os 
ve 


A Hand-Operated Bascule Bridge 


While much has been published in regard to large and 
important drawbridges, there is comparatively little in- 
formation available as to drawbridges of the smaller 
class, although such information may be fully as inter- 
esting and valuable as that relating to the large bridges. 
In ENerxerrine News of July 18, 1912, there were de- 
scribed some small hand-operated vertical-lift drawspans, 
and a hand-operated highway bascule bridge was de- 
scribed in our issue of July 24, 1913, in an abstract of a 
paper by Lewis E. Moore, of Boston. 

This latter article, however, did not deal with the gear- 
ing for operating the bridge, and as this is a matter of 
interest, we give herewith a diagram and brief descrip- 
tion of the gearing, from information furnished us by 
the designer, as supplementary to the original paper. We 
may note that the drawspan is a plate-girder structure, 
of 36-ft. span, and that the girders are extended back of 
the trunnion to carry a concrete counterweight which 
forms a part of the roadway of the approach span when 
the bridge is closed. 

Upon one of the trunnions is keyed a quadrant, hav- 
ing an operating rack which is driven from a train of 
gearing on the fixed span. The train is operated by a 
crank handle describing a circle of 16-in. radius, and the 
proportions of the gears are as follows: 


Piten diam., in. No. of teeth Pitch, in. 
Pinion (A)....... Ay 14 1 
Spur wheel (B)..... 20 93 i 
Pinion (C)....... 4yi 14 1 
Spur wheel (D) aslt 113 1 
Pinion (E)....... 6H 12 \j 
Quadrant rack. . 72 72 1} 


In regard to the operation, it was assumed after some 
estimating and trial, that a turning moment of 20,000 
ft.-lb. would be required to handle the draw, and the 
train of gearing is designed so that a man can exert this 
moment by using a force of 8 lb. on the crank handle. 
One man can open the draw with one hand in four min- 
utes. 

The end lock does not act in the way mentioned in the 
description of the bridge (in our issue of July 24), the 
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hooked lock-rod having been fitted by the builder in a 
horizontal position (projecting from the end floor-beam) 
instead of in a vertical position, as designed. Mr. Moore 
states that this was probably because he did not supervise 
the work and give detailed instructions. 

The estimated weights of the bridge are given us by 
Mr. Moore, as follows: 


Flooring 13,200 Ib. 
W voden stringers 4,230 Ih 
Floor beamy and brackets 3,890 
Laterals 700 Ib 
Two girders . 8,000 Ib 

Total 30,020 Ib 

Counterweight 85.000 Ib 


A curious and rather objectionable feature of the de 
sign is that the counterweight forms a portion of the 
roadway of the adjacent fixed span, and as the bridge 
swings up the counterweight swings down, so as to leave 
an opening about 10x15 ft. in roadway. This seems to 
be a decidedly dangerous arrangement, especially as there 
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GEARING FOR OPERATING A 356-Fr. BascuLe Briper 
BY LAND 


is no gate to close the roadway when the bridge is open, 
while even a gate would serve probably to exclude teams 
only, and not pedestrians. In dark or stormy weather, 
or in the event of a crowd being attracted upon the 
bridge, this unprotected opening might be a point of dan- 
ger. The omission of a gate was due to the desire to save 
expense in every possible way. 


2 
ve 


State Foresters are now employed by 22 of our states, in- 
cluding Hawali. 


The Reconstruction ef the Sibley Bridge, carrying the 
Atchison, Topeka & Santa Fé Ry. over the Missouri River at 
Sibley, Mo., has been completed as far as the main river por- 
tion is concerned. The bridge was built In 1887, and the re- 
construction work to adapt it to heavier loading was de- 
scribed in our issue of Feb. 15, 1912. The steel work of the 
new bridge is completed from the west end of the structure 
clear across the main river This includes all of the truss 
spans and the west approach viaduct. There is still to be 
erected, however, the steel viaduct across the east bottoms. 
about 2000 ft. This will not be completed, probably, until 
February. 

The designing of the new bridge was not espectally diffi- 
cult. The key to the whole proposition was the handling of 
the work in the field under traffic. The track across the east 
approach viaduct now stands on an ascending grade (west- 
bound) of 0.8%. This same grade extends nearly two miles 
east of the end of the steel viaduct. The second track em- 
bankment is being built across this stretch, and the grade 
reduced to 0.5%. The track at the east end of the viaduct 
will be raised nearly 7 ft. and the grade across this reduced 
to 0.5%. All of these features make rather interesting and 
possibly somewhat troublesome work in the field. 

The contract for the substructure work, falsework and 
steel erection is in the hands of the Missouri Valley Bridge 
& Iron Co., and all the steel is being furnished by the Ameri- 
ean Bridge Co. The work is under the direct supervision of 
A. F. Robinson, bridge engineer of the A., T. & S. F. Ry. Sys- 
tem. 
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Recent Photographs of the Panama 
Canal Work 


Notwithstanding all that has been published concern- 
ing the great earth slides on the banks of the Culebra 
Cut at Panama, it is extremely difficult for the average 
reader, and even for the engineer, to form a mental pic- 
ture of what one of these great earth slides looks like. 
Of the great number of photographs of the slide that have 
been taken, almost all fail to give a true representation 
of the appearance of a slide, partly because of the extent 
to which the camera fails to show the true relation be- 
tween elevation and distance and because of the diffi- 
culty of recording in a photograph, the slight differences 
of light and shade which are apparent to the observer on 
the ground. The two photographs, here reproduced, give 
the best idea of one of the big slides at Panama of any 
photographs we have ever seen. The slide shown is the 
famous Cucaracha* slide, located just south of Gold Hill, 
the highest point along the line of the Culebra Cut. This 
slide was the one which gave the greatest trouble to the 
French engineers in the ’80’s, when the work under De 
Lesseps was most active. Soon after the work under the 
Americans began, in July, 1905, this great slide began 
moving again, and over 3,000,000 cu.yd. had been ex- 
cavated from it up to July 1, 1912. At the date of the 
last annual report, a year ago, the slide had been quies- 
cent for about a year. In his report dated July 20, 1912, 
the Chief Engineer of the Central Division, Col. Gail- 
lard, said that the Cucaracha slide “gives no evidence of 
any considerable future movement.” During the past 
year, however, the slide has been again in motion and as 
seen by the photographs, this movement has continued 
this fall, since the construction tracks were removed 
from the cut. The total area of ground on the slopes of 
the hillside involved in the Cucaracha slide is 47 acres. 

It will be evident that one of the first tasks to be 
undertaken by the huge ladder dredges when water is 
admitted into the cut, and they are brought into it and 
set to work, will be the digging away of the material in 
this great slide. The photographs also aid the reader to 
understand how futile are the various projects proposed 
by engineers and others who have never been on the 
ground, for the prevention of such slides. Various 
schemes of this sort were actually tried by the French 
engineers in De Lesseps’ day. Large concrete storm-water 
channels, for example, were constructed to carry away 
the surface water from above the slide and prevent its 
percolation into the ground. This plan has worked ad- 
mirably in certain soil and in certain climates; but it 
proved as useless in checking the motion of the great 
earth masses at Panama as the attempt of the old lady 
to sweep back the Atlantic Ocean with a broom. 

Another photograph here reproduced shows a pair of 
the great lock gates completed and closed ; and is especi- 
ally notworthy because of the clearness with which the 
photograph shows the riveting on the face of the gate. 
It will be noted that the hand railing on the top of the 
right-hand gate has been erected, while that on the left 
gate is just being put in place. 

Another photograph in the series shows the emergency 
dam at the head of the Pedro Miguel lock, completed and 
in position. These structures have already been de- 


*The translation is Cockroach. 
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scribed in detail in the columns of ENarneeriy«; 
but the photograph makes the gencral. construct 
easily understood. The dam structure is carri: 
swingbridge, the turntable for which is placed 
side of the lock chamber. The longer arm of this 
carrying the dam structure, is counterbalance: 
heavy weight on the shorter arm, which swings « 
land. When the canal is in use, the swingbr 
placed parallel with the lock chamber, leaving tl, 
nel clear. In order to put the dam in_positi 
bridge is swung around, bringing its long arm ac: 
lock chamber and resting against a strong, m: 
abutment on the further wall. From this superstr 
there is lowered into the lock chamber a series of - 
frames, their lower end resting against a sill in th 
of. the lock. After these frames are in position, a 
curtain is lowered on each of them, until the entire 
of the lock is closed. The photograph shows thre. 
these curtains in position on the right-hand side o| 
jock chamber. 

Engineers will recognize the whole structure as vejer- 
ally similar to ¢ well known type of movable dam wse:! 
for slack-water navigation. 

For the lighting of the locks, a substantial type of con- 
crete lamp post has been designed, which has the special 
merit of using an inverted lamp and throwing the light 
downward. The long rows of these lamp posts on th 
lock walls will be a feature which will attract chief no 
tice from travelers passing through the canal. The ae- 
companying phetograph shows the center approach wal 
to the upper locks of the Gatun flight, and there is also 
seen in the center of the picture, the lighthouse which 
will be a guide to mariners sailing down Gatun Lake. 

Another photograph in the series shows one of 
the last pieces of concrete work on the canal, the spill- 
way near the Miraflores locks, which was completed Sept. 
1. As those of our readers familiar with the canal line 
topography will recall, the summit level of the canal in- 
cludes Gatun Lake and the whole length of the Culebra 
cut. At the southern end of the cut are the Pedro Miguel 
locks, by which a vessel is iowered about 25 ft. and enters 
a basin about a mile in length, extending to the flights 
of two locks at Miraflores, by which the remaining 
descent is effected to tide level on the Pacific side. 

The Miraflores spillway discharges any surplus water 
from the basin between the Pedro Miguel and Miraflores 
locks. It consists of a weir of the usual ogee shape, 
surmounted by a series of substantial piers, between which 
are hung Stoney gates, by which the flow of the water 
may be regulated. 

The Canal Record of Sept. 10 has the following con- 
cerning this work: 


It is believed that the completion of the Miraflores spill- 
way dam on Sept. 1 constitutes a record for speed in difficult 


construction work on the Canal. In view of the fact that the 
waters of the Rio Grande River pass through the site and 
had to be diverted three times to facilitate the construction 
during the progress of the work, and also that prior to Mar. 
1 of the present year the Central Division tracks from the 
Culebra Cut passed through the site, the excavation was 
greatly handicapped. 

The main dam is 432 ft. in length and has a bottom width 
of 91 to 105 ft., with the bottom on solid rock at elevation 
25 ft. below mean sea level. The dam has two wing walls, 
each approximately 250 ft. long, and a core wall 134 ft. long 
joins the main dam with the lock walls. 

In order to make the gate joints watertight, it was neces- 
sary to set the steelwork for gates and roller-bearing tracks 
with accuracy, necessitating care in placing the concrete for 
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Lower Portion or A Pair or Lock Gates NEARING 
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ipe WALL AT THE END or THE Upper Gatun Locks 
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the piers lest the steelwork be deflected. There are eight 
Stoney gates 47 ft. long and 19 ft. deep. The gates weigh 40 
tons each, and were handled from a trestle along the north 
face of the dam by two locomotive cranes, one at each end of 
the gate. The elevation of the crest of the dam is 38.67 ft., and 
the elevation of top of gate piers is 85.17 ft. above the mean 
sea level. 

The total amount of excavation required was 135,000 cu.yd. 
The total amount of concrete laid is 73,482 cu.yd. 


The Cost of Municipal Electric 
Lighting at Chicago* 
By Ray Patmert 


On Jan. 24, 1898, the City Council of Chicago created, by 
an ordinance, the Department of Electricity. The report of 
the City Electrician for that year shows that a total of 1710 
lamps were maintained at a cash cost of $68.52 each, for the 
year. Cash cost means all cost except the fixed charges; 
that is to say, except interest on the investment and de- 
preciation of equipment. 

From this time on, progress was made both as regards 
extensions to the system and decreased cost of maintenance. 
The annual report of the department for 1908 shows a total 
of 8602 lamps, maintained at a cash cost of $45.86 per lamp. 

During 1908, the power generated by the Sanitary Dis- 
trict of Chicago, at Lockport, was made use of to displace 
the steam equipment as a source of power for street light- 
ing. Extensive alterations were made necessary by this 
change and the way was opened for increased extensions. 

In October, 1916, a contract was negotiated whereby the 
Sanitary District should furnish and install 10,000 street arc 
lamps, or the equivalent in other type of lamps, in addition 
to those in service at that time (approximately 12,200). It 
was also to build the necessary substations, conduits and pole 
lines and supply the energy to operate the total number of 
lamps, approximately 22,200. The energy was to be fur- 
nished on the basis of $15 per hp.-yr. of 4000 lamp-hours, 
or approximately %c. per kw.-hr. 

In addition to this, the District undertook to operate the 
substations and plants at a cost to the city of $1 per arc 
Yamp per year. The reason for this last undertaking was 
that the district desired the use of the station buildings 
and the transmission lines to furnish electrical power and 
light to private consumers during the time such buildings 
and lines were not required, for city lighting purposes, and 
also to control all the power operating conditions. 

This contract has been in force about two years and a 
total of 16,200 are lights, or their equivalent in tungsten- 
filament incandescent lamps, are in service on the streets 
of the city. The remaining 6000 will be placed in service 
within a year, and the old direct-current are lamps (2500 
in number) will be displaced Dy the new flaming type. In 
1913, a new contract was prepared, whereby 15,000 arc lamps 
could be added to those now under contract, and the obso- 
lete T-amp., alternating-current arcs could be replaced by 
the new flaming type, or the tungstens, This would give 38,000 
fiaming-arec lamps, or their equivalent in tungsten incandes- 
cent lamps. The proposed extension would cost $3,000,000 
to $4,000,000. The Sanitary District reports that it is unable 
to accept this new contract until the U. S. Government grants 
an increased flow of water into the canal to generate the 
necessary current. 

To equip one mile of street, using 23 flaming arcs and 
placing all wires underground, costs approximately $9000. 
If the wires were placed above ground on steel poles, the 
cost would be only about $4000. These costs include the 
substation and feeder distribution costs. On some of the 
older residence streets where the trees are well grown and 
act as an obstruction to the light from are lamps, a system 
of underground cables, with tungsten lamps mounted in 
opalescent globes on the old gas posts, has been installed. 
This type of construction costs about $8000 per mile of street 
lighted, using 75 of the tungsten lamps, staggered and spaced 
about 150 ft. apart on each side of the street. 

Flaming-are lamps on underground circuits in 1912 cost 
$39.91 a year to maintain. Add to this an interest charge 
on the investment of $19.16 and a depreciation charge of 
$13.67, and the total yearly cost is $72.74 per lamp. While 
the lamp on aérial circuits costs as much to maintain, the 
interest and depreciation are lower and the total yearly cost 
is only $54.57. 


*Abstract of a paper read before the City Club of Chicago. 
¢City Electrician, Chicago. 


The underground-circuit tungsten lighting is 
expensive form of street lighting we have, except 
lighting, which is $31.25 per year. The cost p 
only $13.36 for maintenance of the tungsten lam) 
interest and depreciation costs bring this amount 
of $24.27 per lamp yearly. As there are 75 lam 
mile of street, this means an annual cost of $1672 
ing ares on underground circuits, $1255 for flam 
on aérial circuits, and $5343 for gasoline lamps 

In July, 1912, an ordinance was passed to prote: 
derground cables and other metallic structures ¢ 
trolysis, and on Jan. 27, 1913, another ordinance w» 
standardizing all arc-lighting and commercial-ligcht 
within the city. The various railways will be forced t 
and maintain lights in 275 of the street subways, wh: 
action is required under the _ track-elevation ord 
The city will install and maintain lights in all othe: 
(about 350). After extensive engineering investiga: 
standard of one 16-cp. lamp for each 400 sq.ft. of 
subway area, was decided upon. The railways have bv. 
ing to get this reduced to one such lamp for each 8&0 
but the department has insisted upon the necessity 
of the lighting selected. 


Electric Lighting Work of the Sanitary District of Chi: ago 
The hydro-electric development of the Sanitar: 
was made possible by extending the main channel 

drainage canal below Lockport and utilizing the res 
head. The plant was put in service Dec. 28, 1907. wit) 
connected load of 165 hp. in *the town of Cicero. [1 
supplies several places around Chicago, and in Janus; 
1913, it was estimated that the District was furnishing oy 
rent at a net saving to the municipalities and parks ji; 
nual cash costs of from $450,000 to $500,000. 

The are-lighting load is supplied on a lighting scheduk 
varying from 8 to 14 hours per night, and at 
of about 0.5¢c. per kw.-hr. 

The installation at the power house is of seven equal 
units, totaling 28,006 kw. The development can take care oj 
a 24,000-kw. peak load and a continuous load of about 
000 kw. In addition the Sanitary District has 3500 
steam plants, which can be used as reserve and for peak- 
load periods. The power is transmitted a distance of 30 miles 
at 44,000 volts to the main’ distributing and _ transforme: 
station at 3ist St. and Western Ave. From this point, it is 
distributed at 12,000 volts to the 30 stations in Chicago 
the suburbs. 

In the 12,000-volt lines feeding these various stations ther» 
are about 80 miles of cable and about 85 miles of overhea] 
lines. Practically all of the lines feeding the lighting sta- 
tions in Chicago are underground, the aérial lines being 
used to supply the stations at outlying suburbs. The sta 
tions are so inter-connected that there is little danger ot 
main-feeder trouble throwing portions of the city in darkness 

The electrical department of the Sanitary District de- 
serves credit for a number of important changes in the street- 
lighting system of Chicago, as it advocated these changes, has 
done much of the necessary engineering and experimental 
work, and has codperated with the city to make these changes 
successful. The most important of these changes was the 
adoption of the long-burning series alternating-current flam- 
ing-are lamp. When this lamp was first considered there was 
no lamp of this type in service or on the market. It was 
only after much experimental work had been done that a 
lamp of this type was produced which would operate satisfac- 
torily. 

Another important feature is the adoption of the ser- 
ies tungsten system for residential districts, using the old 
gas-lamp posts and providing them with a standard post 
head and large spherical globe. Underground circuit con- 
struction is used, and the system is very attractive in ar- 
pearance and has given entire, satisfaction. 

% , 

The Extensive Dredging Operations required to keep to a 
proper depth the approach channels to the Port of Liver+ 
pool, are well shown in the recent annual report of the 
Engineer-in-Chief to the Mersey Docks and Harbor Board, 
This report shows that during the year ending July 1, 1913, 
16,496,850 tons of material were removed from the bar, 
channel and shoals ditéide the harbor. One dredge, the 
“Leviathan,” was responsible for 11,000,000 tons. Since 
dredging was begun in 1890, the quantity of sand removed 
from the bar is nearly 52,500,000 tons; from the shoa!s in 
the Queens and Crosby channel, over 151,500,000 tons, th: 
grand total reaching 204,000,000 tons. 
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*By A. B. Gates, Testing Engineer, Sanitary District 0! 
Chicago. Abstract of a paper before the City Club of Chicagy 
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An International Investigation of the 
Pollution of Boundary Waters 
between the United States 
and Canada 


A refreshing spirit of common sense runs through the 
preliminary report on the “Pollution of Boundary 
Waters” (United States and Canada) published last 
month by the International Joint Commission. 

In the first place, we note that the governments of the 
United States and Great Britain have agreed to confine 
the inquiry “to cases of pollution of boundary waters on 
one side of the boundary which extend to and affect the 
boundary waters upon the other side.” 

Secondly, we are particularly pleased to see that the 
committee to which the full commission has referred the 
pollution problem (Frank S. Streeter for the United 
States and Henry A. Powell for Canada) has concluded 
that in the case of the waters which have thus far been 
given the most study (the Niagara River) purification 
of the water-supplies drawn from the river is to be in- 
sisted upon, regardless of what sewage treatment may be 
required. Some sewage treatment will be necessary, but 
the possible extremes are now as far apart as (1) “a very 
slight and inexpensive treatment” and (2) “complete 
sterilization” of the sewage—with an evident strong lean- 
ing toward (1), but this is wholly our own inference. 

Another indication of the common-sense spirit of this 
committee is its indorsement of findings 10 and 11 of 
the report of the Committee on Standards of Purity 
(Geo. C. Whipple, Chairman), submitted on Oct. 22, 
1912, to the National Association for Preventing the Pol- 
lution of Rivers and Waterways (Ene. News, Oct. 31, 
1912). These findings embodied a rational basis for the 
regulation of water pollution in accordance with local 
conditions, taking into account the burden which can 
reasonably be placed upon water-purification plants. 

While printed merely as a part of evidence before the 
committee, note may be made of the frank comment of 
Col. W. L. Fisk, Corps of Engineers, U. S. A., on the 
proposal of the Erie & Ontario Sanitary Canal Co. to 
solve the pollution problem of Buffalo and adjacent cities 
by the construction of a sewage, navigation and power 
canal between the two lakes, which has been vigorously 
promoted during the past five years. After stating (Nov. 
16, 1908) that the petition as then before the War De- 
partment “deals in large and glittering generalities 
only,” Col. Fisk says further that the project “under a 
thin mantle of public health and other things” appears to 
be a 200,000-hp. power scheme, involving the diversion 
of 6000 cu.ft. per sec. of water from Lake Erie in a way 
that would probably so affect “all the extensive Buffalo 
harbor improvements” as to render the approval of the 
War Department unwise. : 

The canal project just mentioned, as well as other 
facts bearing upon the Niagara River problem, will be 
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considered at a hearing at Buffalo during the present 
month. 

It may be added that laboratory and other investiga- 
tions to delimit the waters to be acted upon by the In- 
ternational Joint Commission are being conducted under 
the direction of Dr. Allan J. McLaughlin, of the United 
States Public Health Service, as chief sanitary expert, 
aided by Dr. J. W. S. McCullough, chief health officer of 
the Province of Ontario, and Dr. John Amyot, professor 
of hygiene, University of Ontario. The state depart- 
ments of health of New York and Michigan and the pro- 
vincial health department of Ontario, are codperating 
with the committee, which also testifies to the friendly 
spirit shown by Buffalo and other cities involved in the 
Niagara River problem. 

It has been determined that the “Detroit River, includ- 
ing connecting waterways between Lake Huron and Lake 
Erie, furnishes a difficult problem—possibly greater than 
the Niagara conditions.” It had also been concluded, 
last month, that the committee must investigate the St. 
Mary’s River, the St. Lawrence River from Lake Ontario 
to the boundary and a part of the St. John River. Con- 
sideration is also being given to pollution by Lake ves- 
sels. 

From the foregoing comment and outline it will be 
agreed, we think, that the Committee on Pollution of 
Boundary Waters has entered upon an important work 
in a commendable spirit and with good promise of ob- 
taining notable results. The report just issued, it should 
be understood, is merely preliminary. It was printed at 
Washington, D. C., for the International Joint Com- 
mission on the Boundary Waters between the United 
States and Canada. 
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A Good Beginning in Water-Waste 
Prevention at Philadelphia 


The willingness of Philadelphians to accept any sort 
of water so long as it is wet rather than submit to waste- 
prevention measures was briefly commented on in our is- 
sue of Sept. 18, 1913. The opposition seems to have 
reached its height in 1904 when the city councils even 
went so far as te pess an ordinance prohibiting the in- 
stallation of meters, so great was the fear that the con- 
sent of an occasional consumer to take water through 
meters would prove an opening wedge to their general 
use. Later on, this ordinance was repealed, and last 
year, with a reform mayor and his executive staff, a 
water-waste exhibition was held at the city hall. During 
the past year, also, house-to-house inspection of water 
services and pitometer surveys have been inaugurated in 
West Philadelphia, with the marked reduction in water 
consumption and waste reported elsewhere in this issue 
by Mr. Ely. 

In a large city which had a per capita water consump- 
tion ranging from 202 to 239 gal. a day from 1898 to 
1911, it was certainly high time to begin a progressive 
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campaign against waste. The work done in 1912, al- 
though confined to a relatively small part of the city, was 
followed by an average per capita consumption of 195 
gal. in 1912. It is only fair to add that for the past 
half-dozen years the per capita consumption has been 
kept down near the 200 mark, but whether through the 
activities of the Water Bureau and the codperation of 
the people or the fact that the population was pressing 
too hard on the capacity of pumps and filters we cannot 
say. 

One feature of the directions to waste inspectors would 
strike water-works managers in many other cities, and 
particularly in Great Britain, with surprise; leaks of less 
than 14-in. stream are to be passed by with no further 
notice than to call. them to the attention of the house- 
holder, as “it is of much more importance to spend the 
time in finding large leaks.” No wonder Philadelphians 
object strenuously to water meters when a leak flowing 
a 4-in. stream is of relatively small importance! 

The water-waste survey described by Mr. Ely is com- 
mendable in plan and results, so far as it goes, and it is 
to be hoped that it will be rapidly extended to cover the 
whole city. It is noteworthy, however, that the cost per 
building inspected in the first half of 1913 was a trifle 
over 7c. per building. Now how long will the effect of 
an inspection last? In many instances about as long as 
it takes the inspector to get out of the house. 

To be continuously effective, would require an in- 
spector on duty in each house, and that, at Philadelphia 
wages, would cost $2.50 per day per house. As we have 
said more than once, the only water-waste inspector that 
is always on the job is the water meter. 


The First Full-Sized Locomotive Pro- 
pelled by Oil Engines 


We publish elsewhere in this issue a description and 
detailed drawings of the first railway locomotive oper- 
ated by a Diesel crude-oil engine, built by the famous 
European firm of Sulzer Bros. Since it was announced 
two years or more ago that this firm in codperation with 
Dr. Diesel had undertaken the application of the Diesel 
oil-engine to locomotive propulsion, there has been great 
curiosity as to the manner in which the difficult prob- 
lems of the design would be worked out and as to the suc- 
cess of the venture. 

We cannot speak too highly of the courage exhibited 
by the engineers who undertook this enormously difficult 
feat in mechanical design. Any engineer who knows what 
are the requirements that a railway locomotive must ful- 
fill to meet the conditions of practical operation and who 
is familiar also with the design and construction of the 
Diesel oil engine, will understand at once that the first 
requisite in undertaking this task was a very rare qual- 
ity of courage. We are safe in saying that there are 
very few machinery-building concerns in Europe, and we 
know of none in the United States, who could have 
brought together the requisite skill and experience in de- 
sign and construction to have carried this task through 
to success and built a locomotive which would be mechan- 
ically operative. 

Little is said, in the description furnished us by the 
builders, as to the results obtained with the locomotive in 
practical operation. From the detailed description given 


there is no apparent reason why the machine sh 

be an operative success; that is to say, why it shi 
draw a train over the road and be under the 1 
control in executing the various operations of «s: 
accelerating, reversing, etc. 

But it is one thing to build a machine which 
an operative success mechanically, and it is quite 
thing to build a machine which can attain com 
success. It must be frankly said that under th 
tions of American railway operation, at least, this 
locomotive would be practically impossible of us: 
in Germany, where it is possible to obtain at a m 
rate of wages highly skilled mechanics for loco: 
operation and maintenance, it would seem to 
tremely doubtful for many reasons whether this « 
gine driven locomotive can compete with the ol: 
steam locomotive. 

To sum up the situation in a word, there is too » 
machinery to the Sulzer-Diesel locomotive. There is 
a number of complicated and intricate parts to be oile 
maintained, inspected, adjusted and taken care of that 
three features of ruggedness, reliability and power « 
withstand abuse—highly necessary features in a railway 
locomotive—appear to be certainly lacking. 

This is not merely an impression gained by study of 
the principles on which the design is based and of the 
detail drawings of the machine, but coincides, we happen 
to know, with the opinion of one of the ablest railway 
mechanical engineers in the United States who has ex- 
amined the locomotive itself. 

It is unfortunate that this is the case, for there is un- 
doubtedly an opportunity for large commercial success 
if the oil engine can be adapted to locomotive service. 
The opportunity for commercial success, however, does 
not lie in the direction which the designers of this first 
Diesel locomotive have followed. They set out to build a 
fast passenger locomotive of 1000 hp.; but for regular 
road service, either passenger or freight, the present-day 
steam locomotive is so successful from every point of 
view and operates at such a small cost that we see no 
possibility of its replacement by any type of internal- 
combustion machinery. 

It is, we believe, for application to locomotives of com- 
paratively small power that the internal-combustion en- 
gine has its great opportunity. Indeed, many small |o- 
comotives driven by gasoline engines are already in ser- 
vice and- the number is rapidly increasing. A 200-hp. 
machjne with a weight of 43,000 lb. on the driving wheels 
has just been built for the Minneapolis & Northern Ry. 
A limit is set to this development, however, not only by 
the mechanical problems in connection with the driving 
of a machine of large power through gearing, but by the 
heavy cost of gasoline when any large power unit is in- 
volved. 

Altering the design of such machines to burn kerosene 
or some heavier and cheaper oil, and if possible to in- 
crease their fuel economy at the same time, on lines sim- 
ilar to those followed in the Diesel engine, would seem 
to be the best means of extending the range of commer- 
cial success for this type of machine to larger powers. 

One of the greatest opportunities for a successful in- 
ternal-combustion locomotive appears to be in connec- 
tion with switching service in city freight and passenger 
yards, especially where anti-smoke legislation and com- 
pulsory electric operation are impending dangers as is 
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se at Boston and Chicago and to a lesser extent at a 
ther cities. A switching locomotive works usually 

, slow speeds that its actual power developed is 

vatively small. What is wanted is a machine of 

power than the small gasoline machines, but of 

smaller power than the full-sized road locomotives 

freight and passenger service, which will have at 

as much flexibility and reliability in operation as 

the present-day automobile engines, and which will avoid 

t] dangers anj expense inseparable from the use of gas- 
. by using seme cheaper and less volatile fuel. 

“The ‘successful development of such a machine, either 
here or abroad, would save the railways many millions 
of outlay on compulsory electrification, which is now 
threatened in many quarters. 
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A Comparison of Railway Casualties 
in Great Britain and in the United 
States 


It has long been well known to those familiar with 
railway practice both in this country and abroad, that 
the rate of casualty in railway travel is far higher in 
the United States than it is in Great Britain. It is 
many years, however, since comparative statistics of ac- 
cidents in the two countries have been presented in the 
columns of ENGINEERING NEws. 

This matter has been brought to the fore recently by 
public discussion in connection with the recent disastrous 
collision on the New York, New Haven & Hartford 
R.R. It happened that almost simultaneously a bad col- 
lision, in which a number of lives were lost, occurred on 
the Midland R.R. in England. This occurrence was 
taken advantage of by various journals to suggest that 
after all American railways were perhaps no worse as 
regards accidents than those of other countries. The New 
York Times in particular, in an editorial article, pub- 
lished statistics by which it claimed to show that the 
average rate of casualty in railway travel in the United 
States was not greatly different after all from the cas- 
ualty rate in Europe. 

What the source of these statistics may be, we do not 
know. It would be a huge task indeed, to compile the 
railway-accident statistics of all the different countries 
of Europe (even if such accurate statistics are obtainable 
from all of them, which is very doubtful), in order to 
obtain a total average, fairly comparable with that shown 
by the statistics collected by the Interstate Commerce 
Commission in the United States. It is easily possible, 
however, to make a fair and very accurate comparison be- 
tween the accident statistics of the railways of Great 
Britain and Ireland and those of the United States. 

In both countries, all the operations of steam railways 
are under government supervision; in Great Britain by 
the Board of Trade, an important government depart- 
ment, and in the United States by the Interstate Com- 
merce Commission. In the United States, statistics of 
traffic and accidents have been collected ever since the es- 
tablishment of the Interstate Commerce Commission, 26 
years ago. The work of the British Board of Trade, in 
a ae field, has continued for a very much longer 
perio 


To compare the safety of travel as affected by differing 
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railway practice in the two countries, it is most instruc- 
tive and accurate, we believe, to take the casualties to 
passengers in train accidents alone. While a far greater 
number of passengers are killed in getting on and off 
trains than in all the train accidents combined, the 
former class of accidents are due, in most cases, to the 
carelessness of the passenger himself. In order to com- 
pare the relative safety of railroad operation in the two 
countries, we should consider only accidents for which 
the passenger is in no way responsible. 

In the year 1910, the Interstate Commerce Commis- 
sion statistics showed a total of 198 passengers killed 
train accidents on the steam railways of the United 
States. During that year, the total number of passen- 
gers carried was 971,683,199. It, therefore, appears that 
in that year one passenger was killed for each 4,900,000 
passengers carried. 

Turning now to Great Britain, the last available an- 
nual official report of the British Board of Trade states 
that the average rate of casualty to railway passengers 
in train accidents during the ten-year period ending in 
1909, on all the railways of Great Britain and Ireland, 
was one passenger killed for every 72,000,000 carried, or 
a rate of casualty less than one-fourteenth as great as 
that in the United States. 

It is objected, however, that a comparison by the num- 
ber of passengers carried is not fair to the United States, 
since the average length of a railway journey is much 
greater here than in Great Britain. The length of the 
average passenger journey in the United States in 1910 
was 334 miles. Statistics of British railways are not so 
kept as to show the traffic statistics in miles. It should 
be taken into consideration, however, that the British ac- 
cident statistics above quoted do not include journeys 
by holders of season tickets in the total of passenger 
journeys; and in this class of travel a very large propor- 
tion of the short-distance traffic occurs. If we assume 
that the average length of a passenger journey in Great 
Britain is only « third of that in the United States, or 
11 miles (which is almost certainly far too low when 
season-ticket holders are excluded) we still have an aver- 
age casualty rate in railway passenger travel in the 
United States nearly five times as great as that on the 
railways of Great Britain. 

In considermg these figures, however, it should be 
understood clearly just what they show and what they do 
not show. It coes not follow at all from these figures, 
for example, that whenever a traveler takes a railway 
journey in the United States, he is in five times as great 
danger of death as he would be in a British railway ear- 
riage. There is a considerable mileage of railways in the 
United States that is now so well equipped and so well 
managed that the casualty rate to passengers traveling 
upon them probably approaches the low figure reached 
on British railways. The average rate of railway casual- 
ties in the United States is kept high by the defective ap- 
pliances and poor discipline on many railways which 
suffer from poor management in one department or 
another. It is fair to say also that the same situation ex- 
ists to a certain extent in Great Britain, where the aver- 
age for the whole country is held down by the records of 
the roads with poorer management. 

The excuse is often made, when a railway collision 
occurs in the United States, that the road at the time 
was carrying a very heavy traffic. It appears to be 
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thought by the general public, and possibly by some 
railway managers, that the necessity of handling a great 
number of trains on a line is some sort of an excuse for 
the occurrence of occasional collisions. We need not go 
abroad to see the fallacy of any such idea, in view of the 
almost absolute freedom from collision with which such 
roads of extraordinarily dense traffic as the New York 
Rapid Transit system is operated, or the Rapid Transit 
lines in Boston. The same thing is shown very forcibly, 
however, by these British statistics. On the 20,000 miles, 
or thereabouts of steam railways in Great Britain and 
Ireland, more passengers are carried per annum than on 
all the 200,000 miles of railway in the United States. 
These statistics mean, of course, that the density of traf- 
fic on English railways, is very far greater than in this 
country. Not only this, but foggy weather, in which it 
is difficult to observe signals, is very much more prevalent 
in Great Britain than in the United States. Were these 
conditions reversed, doubtless some would try to find 
therein an excuse for the far too frequent railway col- 
lisions in this country. 

As has been many times shown in these columns, there 
ean be little doubt that the remarkable safety with which 
British railways are operated, especially with respect to 
freedom from collision, is due to the universal use of the 
absolute block system. For more than a generation, 
practically all the railway lines of Great Britain have 
been operated on the absolute block system. Its use was, 
in fact, made compulsory, by the Board of Trade, nearly 
thirty years ago. As far back as 1881 five-sixths of the 
double-track railway mileage in Great Britain was 
equipped with absolute block signals. For many years 
the Board of Trade published in each annual report, sta- 
tistics of interlocking and block-signal equipment on all 
British railways. In the year 1894, the last year for 
which statistics are available, 99.6% of the total mileage 
of double-track railway in Great Britain was worked 
on the absolute-block system. Of 8550 miles of single- 
track railway, 7296 miles were worked on the absolute- 
block system and 412 on the train-staff system. On 770 
miles remaining, the system of operation was such that 
only one locomotive under steam (or two coupled) was 
allowed on the road at one time, a system of operation 
under which, obvious'y, collisions would be impossible. 


LETTERS £0 


The Unfairness of Organized Labor 


Sir—I have read ENGINEERING News and other engi- 
neering periodicals for the past ten years, with the object 
of broadening my knowledge of engineering subjects and 
problems generally; but there is one most important 
problem which is developing to astounding proportions, 
which has been conspicuously absent from your editorials 
and contributions. 

Every practical engineer who has been compelled to 
contribute his time and money, in the adjustment of 


controversies arising from the abused privileges of the, 
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It is said, we are aware, that even where the b|., 
tem is in use on American railways, enginemen 
observe it with the same snvarying fidelity as Bri 
comotive runners. It is usual to ascribe this to 4 
ence in the discipline here and abroad. There i. 
ever, yet anothe: reason. The British locomotive 
has been accustomed practically all his life to oy 
under the block system and nothing else. Day af: 
and year after year, every mile that he travels . 
railway he is guided by the signal indications. He 
that the block signals and the block signals alone. 
tect his life and the lives of his fellow employees 
passengers under his care. 

In contrast with this, on a large percentage of . 
ican railways, the engine runner in the cab has run v 
the block system only a few years—perhaps only a 
months. Sometimes, there are two or three diffe 
kinds of block signals in the course of a run. Often | 
of his run is under block signals and part is not. kyon 
where the block system is in use, his superior officers «1 
phasize their lack of confidence in it by continuing t), 
old rules for back flagging. These are among the oo 
tributing causes which cause a percentage of error in siy 
nal observance on American railways that is doubtless far 
higher than prevails in Europe. 

It has seemed to us worth while to set down these 
facts, because their lesson to American railways and to 
the American public is so important that they ought to 
be widely known. In our issue of Sept. 11, we took oc- 
casion to emphasize the lesson which the disastrous col- 
lision at North Haven ought to teach, with respect to 
the improvement of American block-signaling practice. 
It is greatly to be regretted that some prominent railway 
officials and some technical journals have, either through 
ignorance or intention, attempted to cloud the facts in 
the case, and divert public attention from the really vital 
features of the disaster. It is for this reason especially 
that we have deemed it worth while to set down above 
what the official statistics show with respect to the rela- 
tive casualties in railway travel here and in Great 
Britain, and in connection with this, the long period 
in which the absolute-block system for the prevention 
of collisions has been in practically universal use 
there. 


al 
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labor unions, will readily recognize in this subject one 
which is of morc vital importance at this time, to the 
engineering profession at large, than the solution of 
analytical equations. 

The duties of a successful engineer, during the past 
eight or ten years, have undergone quite an evolution. 
We now find at the head of various business institutions, 
engineers who have proved susceptible to practical in- 
fluences, resulting in a displacement of theoretical ideas 
by a thorough understanding of how to cope with the 
many problems incident to efficient management. 

The engineer of today who occupies an executive po- 
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‘on of importance, in a successful construction com- 
. for example, must possess marked initiative, be an 
vnizer, know how to economically design and con- 
et buildings, bridges, etc., how to obtain a loan when 
essary, must have a knowledge of the laws of con- 
socte and the best way to prevent trouble by avoiding 
cs ait proceedings, a clear understanding of accounts, the 
‘erence between a debit and a credit, and a general 
knowledge of all the fundamental business principles es- 
-ontial to the success of any management. All these re- 
auirements are the result of intuitive fitness, experience 
“aa close application to duty ; but the solution of the labor 
question which is today assuming such proportions as to 
cause national alarm, can only be reached by codperation 
on the part of builders, engineers and capital, with 
some concerted action directed to influence politicians 
throughout the country to legislate against the present 


abuses. 

To illustrate: about two weeks ago information was 
received by wire, from the superintendent of a large 
building in the East, that all the trades had decided to 
suspend operations, pending settlement of a controversy 
which had arisen within the ranks of the several trades, 
to determine which was entitled to install the cork in- 
sulation required in the building. The contractor and 
owner did nothing to contribute to this difficulty, yet the 
time and money lost had to be accepted with good grace, 
as a matter of course. 

Work on a large office building now nearing comple- 
tion in the Southwest was indefinitely suspended on ac- 
count of a question that arose between the trades ag to 
who should install the metal frames and sash. The car- 
penters claimed the work, so did the sheet-metal work- 
ers, and the local labor organizations gallantly sympa- 
thized with both and quit their jobs until a settlement 
could be reached. No consideration was given the con- 
tractor or owner. Advantage was taken of this situation 
in the form of a demand from the local head of the sheet- 
metal workers, that unless some pressure was brought to 
bear to force the manufacturer of the metal windows to 
unionize its shops, this work would not be installed. The 
unions are usually successful in forcing any demand, 
just or unjust, without any pretense of arbitration or 
any due recognition of the rights of contractors or own- 
ers. 

During the past Republican as well as the present 
Democratic administration, we find the Attorney Gen- 
eral’s office diligently making investigations into the af- 
fairs of the various corporations, to discover any sus- 
picion of monopoly, to warrant litigation and subsequent 
dissolution. Our professional politicians and others, 
have viewed the labor trust at long range, not desiring 
to jeopardize their jobs by delving into the affairs of this 
gigantic monopoly, which controls such a large percent- 
age of the vote of this country. 

It occurred to the writer that the engineering profes- 
sion would be vitally interested in this subject, if through 
your columns the important phases of the question could 
be discussed, with the ultimate object of influencing 
some effective legislation to prevent a continuance of the 
present abuses. 

W. J. Kyron. 

724 Wainwright Bldg., St. Louis, Mo., 


Sept. 16, 1913. 
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|The questions raised by our correspondent’s letter are 
of the greatest importance to engineers holding positions 
of large executive responsibility, and to the public; but 
like numerous other questions in connection with gov- 
ernment, politics, economics and sociology, they can only 
claim a secondary place m the columns of ENGINEERING 
News, which must devote its chief space to the technical 
problems with which the engineer has to deal.—Eb. ] 
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State Regulation of Utilities Under 
Municipal Ownership 


Sir—In your editorial of Sept. 4, you speak of Wis- 
consin as the only state which imposes the same burden 
on all utilities alike, whether municipally or privately 
owned. I venture to call to your attention the fact that 
the Massachusetts law has for nearly a generation in- 
tended to, and substantially does, control the munici- 
pally owned as well as the privately owned gas and elec- 
tric plants. 

That Wisconsin should have taken advantage of Massa- 
chusetts’ experience to pass, after many years, a still bet- 
ter law, is to her credit. But the greater credit should 
go to the state, which in this, as in practically all the 
modern ideas of commission regulation, publicity of ac- 
counts, indeterminate franchise, etc., has led the way. 

R. 8. TL 

Boston, Mass., Sept. 23, 1913. 

[The Massachusetts statutes provide separately and 
specially for the regulation of certain municipal utili- 
ties. However, all the desired ends seem to be sought 
therein as our correspondent contends.—Eb. | 
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Railway Curve Formulas 


Sir—On p. 859a of Kent’s “Mechanical Engineers’ 
Pocket Book” I find the following formulas for curves 
(Baldwin Locomotive Works) : 


1. Approximate formula for radius: R = 0.7646 
W —2P. Here R = radius of minimum curve in feet; 
P = play of driving wheels in decimals of 1 ft.; W = 


rigid wheelbase in feet. 

2. Approximate formula for swing: (WT) — (2 R) 
= S. It is with formula (2) that I purpose dealing. 
To my mind, the extra width of gage required in order 
that a locomotive (4-4-0 class) may pass around any 
curve without binding is just the ordinate to the outer 
rail measured from the flange of the forward driving 
wheel at the point of contact. 

KenNeTtH MolInrToss. 

St. Peters, Richmond Co., Nova Scotia. 

Aug. 20, 1913. 

[We omit our correspondent’s discussion of the for- 
mula, for the reason that this formula is incorrectly given 
in Kent’s “Pocket Book,” as was pointed out in a discus- 
sion of this subject in our issue of May 11, 1911. Fur- 
ther, the formula for swing of truck does not relate to 
width of gage. 

The Baldwin Locomotive Works informs us that the 
correct formula is as follows: (WT) ~ (2S) = R. 
In this, W = distance from center pin of truck to rear 
of rigid wheelbase; 7 = distance from center pin of 
truck to front of rigid wheelbase; S = half the total 
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swing of the truck; R = radius of sharpest curve which 
- can be passed. This gives the relation between the truck 
swing, wheelbase and curve radius. It is approximate 
only, but sufficiently accurate for all practical purposes. 


with velocity, thus confirming Mr. Ledoux’s experi) 
As further experiments are to be made for the B, 
Iron Foundry, it may not be amiss to point out th 
instruments made by the Builders Iron Foundry 
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For cases where extreme accuracy is required, a formula 
given by the Baldwin Locomotive Works is as follows, in 
which A = the length of rigid wheelbase, and B = dis- 
tance from center of front driving axle to center pin of 
truck, when the engine is on tangent: 
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More About Ventu ri 
Coefficients 


Sir—I have read Mr. Hazen’s article on “Venturi 
Meter Coefficients” in your issue of July 31, 1913, and 
do not believe that the throat coefficient of the meter is 
a constant. In fact, the meter nozzle, as well as the Ven- 
turi meter, does not have a constant coefficient of dis- 
charge. I think there is a good reason for this. A con- 
stant coefficient, which with Venturi meters and meter 
nozzles means a very high one or practically the theoreti- 
cal discharge of the orifice due the velocity, must require 
a very perfect shaping of the channel of approach and 
discharge to get such a result; and this result is only 
possible when the conditions exactly fit some particular 
velocity, usually near the middle limits of the meter. 

In connection with my course on water-power engi- 
neering at Harvard University, I have had occasion to 
make volumetric measurements of Venturi meters, meter 
nozzles, small weirs, etc., up to a capacity of 2000 gal. 
per min. in a lock 120 ft. long, 12 ft. wide and 12 ft. 
deep, which we know to be absolutely tight. A number 
of ratings of a 10-in. Venturi meter so far, without ex- 
ception, have shown that the values progress pretty reg- 
ularly from about 97% at small discharges to 100% with 
large; while the meter nozzles follow about the same ten- 
dency, but nozzles of one size approach a coefficient of 
1.00 more nearly than others. 

We shall make a number of further ratings of Ven- 
turi meters for the Builders Iron Foundry, which will 
give a much larger number than before of actual experi- 
mental values; and which will either confirm the meas- 
urements already made by us or bring out some new con- 
ditions which we have not yet found. 

ArTHUR T. SAFFORD. 


Meter 


Lowell, Mass., Aug. 7, 1913. 
[On submitting proof of the foregoing letter to Mr. 
Hazen we received the following reply.—EDb. | 


Sir—I am glad to know that Professor Safford is to 
make further ratings of Venturi meters, which will add 
much needed information. 

In regard to the irregularity of the nozzles affecting 
the constancy of the coefficient, it may be suggested that 
as the resistance due to any irregularities that there may 
be increases as the square, or nearly as the square, of the 
velocity, and as the head increases in the same ratio, the 
percentage effect of such irregularities will presumably 
be the same, or nearly the same, for all velocities; and 
while such resistance would tend to lower the coefficient, 
there is no apparent reason why it would lower it more 
at low velocities than at high one:. 

I am particularly interested to see that Professor Saf- 
ford’s experiments indicate that the coefficient increases 


the present time have been based upon the opposite 
osition, namely, that the coefficient of discharge de 
as the velocity increascs. 
ALLEN Haz 
Forty-Second Street Building, New York City, 
Aug. 15, 1913. 
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The Problem of Turbine Capacity for 
Water-Power Development 


Sir—The problem of finding the proper turbin 
pacity to be installed at a water-power site, discusse 
Mr. Clemens Herschel, in ENGINEERING News, S 
4, is one of vital importance to engineers engaged in 
design of water-power plants. 

Mr. Herschel has taken the average flow of the stream 
for six months as the basis for determining the proper 
turbine capacity to be installed. This assumption |i. 
evidently been made arbitrarily and does not consider 
any of the local conditions governing each individua! 
vide for future available power. 

The amount of water power to be developed at any site 
is largely determined by certain commercial and eco- 
nomic conditions, such as (1) the amount of the present 
and prospective power requirements within the territory 
to be served; (2) the character of the annual load curve; 
(3) the annual cost of steam power; (4) the unit cost 
of water power to be developed. No water-power develop- 
ment, either constructed by private interests or by the 
state and national governments, is justified unless it can 
be made a commercial success. 

The question of how much surplus capacity should be 
installed, or allowed for, to take care of the future power 
requirements, depends largely upon the prospects of 
future additional load as well as the additional annual 
cost required after the completion of the plant, to pro- 
vide for future available power. 

The character of the annual load curve is also of im- 
portance. Practically all rivers capable of water-power 
development are subject to the wide fluctuations in the 
stream discharge. Where power can be economically sold 
for a portion of the year, then the development in ex- 
cess of the minimum discharge is justifiable. This so 
called secondary power, of course, is sold at a consider- 
ably lower rate to industries owning their own steam 
plants, and likewise to industries such as pulp and paper 
mills that can economically use a large amount of power, 
for six or eight months of the year. It is evident that no 
water-power development is justified unless the power 
can be generated at less than the cost of steam power 
from a plant of similar capacity. While it is true that 
nearly every water-power plant can be greatly benefited 
by the installation of an auxiliary steam plant, thereby 
permitting the sale of a larger amount of guaranteed pri- 
mary power, nevertheless, in every such water-power de- 
velopment, there is a limit to the size of such auxiliary 
steam. plant, beyond which it is not economical to go. 

There are a number of notable failures of water-power 
developments, due primarily to over-development. It 
must be borne in mind that the investment charges on the 
auxiliary steam plant, as well as the cost of auxiliary 








Ov tober 2, 1913 


power must be charged against the cost of the 
»nower. This requires that the unit cost of the 
nower developed must be within a reasonable limit. 
. foregoing observations are made in order to apply 
briefly to the proposed development of the water 
at Great Falls, near Washington, D. C., referred to 
\ir. Herschel’s article. 
. writer desires to show, that a proposed develop- 
of a 100,000-hp. plant at this site is not justified 
. any of the conditions mentioned above. It is unfor- 
+ nate that the necessarily limited length of this letter 
not permit a description of this proposed water 
ower, Which has many interesting features. Last year, 
writer had occasion to make an investigation of the 
water-power possibilities at Great Falls, for a company 
owning certain water rights at this point, and a careful 
study of the proper turbine capacity was made. The 
conclusion reached was that the proper draft of water 
for the turbines would be 1870 sec.-ft., which would have 
heen available for 79.09% of the time from 1895 to 1910 
inclusive. The accompanying table shows the deficiency 
in steam discharge at Great Falls below 1870 sec.-ft. It 
is to be noted that Mr. Herschel plans an ultimate de- 
velopment to utilize 6800 sec.-ft. 


S > OF POTOMAC RIVER AT GREAT FALLS, MD. 
a (1895 TO 1910 INCLUSIVE) 


i 
‘ 
i 


Percentage of Total Days Total Days 

Flow, Sec.Ft Total time Deficiency Deficiency 
‘ in any year 

1050 ve ‘ 99.88 6 7 
1170 aa 99.3 23 afl 
1400 avs 96.67 58 213 
1630 89.75 86 600 
1870 and above. : 79.09 107 1222 


The federal government proposes to construct a power 
development with a present initial capacity of 20,000 hp. 
delivered and an ultimate capacity of 100,000 hp. deliv- 
ered, utilizing an average head of 111 ft. The present 
normal load requirements by the city and national gov- 
ernments amount to 9300 hp., with a peak load of 15,- 
000 hp., during a period of four hours. Mr. Herschel 
estimates, that in 1937, the peak load will be 47,000 hp., 
but no estimate is made as to the time the ultimate ca- 
pacity of 100,006 hp. will be required. 

The wisdom of planning a water-power development 
on such a large scale to meet the probable demands of 
power in the distant future is certainly a matter of 
doubtful expediency, especially in view of the great 
changes experienced in hydro-electric power-plant prac- 
tice in the past 15 years. 

The unit cost of development per horsepower, delivered 
according to Mr. Herschel’s estimates is as follows: 

For a development of 20,000 hp., $392.50 per hp.; 
17,000 hp., $180 per hp.; 100,000 hp., $91 per hp. 

Mr. Herschel estimates the cost per kilowatt-hour on 
the power-house switchboard would be 6.9 mills when 
plant is started and 2.5 mills when the power is fully 
developed. According to these figures, the writer esti- 
mates that the cost of power per kilowatt-hour in 1937 
with an installation of 47,000 hp. will be 3.6 mills. This 
does not include the cost of necessary auxiliary steam 
power. 

At the present time, the United States Capitol isolated 
power plant, with an approximate capacity of 10,000 hp., 
will serve the purposes of a steam auxiliary. In 1937, 
an auxiliary steam power plant of 32,500 hp. capacity 
will be required and when the ultimate capacity of water- 
power plant is reached, a steam auxiliary plant of 66,700 
hp. will be required. 
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A good grade of steam coal costs $3 per ton here in 
Washington, and power is now being produced at a cost 
of approximately 7.5 mills per kilowatt-hour. With the 
proper charge for auxiliary steam power, for an initial 
development of 20,000 hp., there would be no apparent 
saving in cost of power, by means of this water power. 
When the water-power installation has reached 47,000 
hp., the total estimated output of the combined plant 
would be 181,000,000 kw.-hr. The steam plant would be 
operated for 111 days in the average year and the total 
yearly output would be, approximately, 30,000,000 kw.- 
hr. The cost per kilowatt-hour for water power for a 
total vearly output of 151,000,000, would be 4.2 mills 
and the cost of the steam power, 7.5 mills. The total 
cost of all power would be 4.7 mills. It should be noted 
that in estimating the yearly cost of power, Mr. Herschel 
has taken interest charges on power-plant investment at 
3%, and depreciation on electrical and hydraulic ma- 
chinery at 3%. These low rates materially reduce the es- 
timate of power cost. 

The writer believes that, with the prospect after 25 
years operation of a maximum saving of only 2.8 mills 
per kilowatt-hour over the present cost of steam power, 
and without considering what may take place, during this 
period to reduce to cost of producing steam power in 
1937, the proposed water-power plant seems to be a com- 
mercially unsound project. 

We have heard many arguments in recent years in 
favor of government ownership of water power, but if 
such projects are to be successful, they must be con- 
structed with due regard to economic and commercial 
conditions. 

Francis R. WELLER. 

Hibbs Bldg., Washington, D, C., Sept. 13, 1913. 
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A Decision on Subway Construction Damages—Sewer di- 
version done in connection with the construction of the Paris 
Métropolitain rapid-transit subway led the owner of a store 
on the street in which the work was done to make a claim 
for damages against the City of Paris. The claim was re- 
jected by the Prefect of the Department of the Seine, and on 
appeal the rejection was upheld by the Government Council. 
The grounds for the decision were that the construction 
work had caused no physical injury to the buildings and had 
not interfered with the accessibility of the buildings, in 
view of the fact that access by wagon as well as by foot had 
not been interrupted at any time during the work. The 
claimant had not proven that the presence of the construction 
work diminished his business. Under these circumstances, 
the Council considered that no damage had been shown. 
{Annales des Ponts et Chaussées, July, 1913, p. 573.] 
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Tank Locomotives of the 2 : 12 : 2 Class have been built 
for the Java State Railways, and are said to be more satis- 
factory than Mallet duplex engines of the 2:6: 6 : 0 class, 
being less liable to slip on account of the large number of 


. Wheels coupled into one group. The engines can operate on 


curves of 460- and 500-ft. radius, the track gage (3 ft. 6 in.) 
being widened a little over *%& in. for the former and % in. 
for the latter. The first of these engines was described and 
illustrated in our issue of Sept. 19, 1912, and an article in the 
July number of the “Bulletin of the International Railway 
Congress” that the original trial order was followed by an 
order for a considerable number of engines. The design was 
at first for a 2: 12 : 0 class, but the trailing axle was added 
in order to allow of increasing the capacity of the coal bunk- 
er behind the cab. The length of driving wheelbase is 20 
ft. 6 in. and special provision is made for lateral movement 
of the axles on curves. On the sharpest curves this move- 
ment may be as much as 1, in. for the first driving axle, and 
3% to 2% in. for the truck axles, the latter having radial 
axle-boxes. All the wheels have flanged tires, but the flanges 
are smaller than usual on the two middle driving axles. 
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Water-Waste and Pitometer Surveys 
in Philadelphia 
By Joun S. Ery* 


Although it is only in recent years that systematic 
efforts have been made to reduce the waste and per capita 
consumption in the larger American cities by pitometer 
surveys and otherwise, it is a mistake to suppose that the 
importance of reducing waste was not fully realized from 
the earliest years. In 1806, or very soon after the first 
water mains were laid in Philadelphia, an ordinance was 
passed prohibiting any person from wilfully causing 
waste or suffering water to flow for any but necessary 
purposes, under penalty of $5 fine. 

Nearly every annual report of the Bureau of Water 
for many years past calls attention to the rapidly increas- 
ing per capita consump- ™ 700 
tion and useless waste, 
and the remedy usually 
advised is the compulsory 
installation of meters. 

This and similar re- 
commendations were al- 
most constantly ignored 
by the city councils and 
the prejudice against 
meters was such that in 
1904 an ordinance was 
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passed prohibiting their installation in any premises. 
This ordinance has since been repealed, but the city seems 
as far as ever from their compulsory use. 

In the annual report for 1897, the then Chief Engi- 
neer of the Bureau of Water published in his report a 
diagram showing the rapidly increasing per capita con- 
sumption of water, from which he quite reasonably 
argued that the consumption in 1910 would be 380 gal. 
per capita, and in 1920, 490 gal. per capita, unless meas- 
ures were taken to prevent waste. 

It is of some interest to compare the projected line on 
the diagram with what actually happened [our Fig. 1.— 
Ep.] and to consider first why the rate increased so uni- 
formly from 1885 to 1899, and secondly, why it then 
abruptly ceased to increase and has since decreased. The 
year 1885 marks the beginning of the general introduc- 
tion of compulsory underdrainage and sewer connections 
and modern plumbing, and the per capita rate increases 
regularly as this modern plumbing is introduced and 
reaches a maximum when it is in almost universal use 


*Assistant Engineer, Bureau of Water, City Hall, Phila- 
delphia, Penn. 
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about 1898 or 1899; and it is to this same 
plumbing that 90% of the waste is due. 

The high rate in 1899, however, was partly pun 
page, and the drop occurring at that time coincid, 
the installation of new and the abandonment 
pumps. 

The present systematic attempt to reduce w;: 
Philadelphia was begun in April, 1912, by sta: 
thorough house-to-house inspection for leaking fi 
Pitometer surveys were begun in August, 1912. | 
ometer work during the first year was confined 
entirely to West Philadelphia. 


Hovuser-to-Hovuse INSPECTION 


For convenience in house-to-house inspection, the city 
was divided into twelve sections, lettered A, B, (, ete. 
and the blocks in each section were numbered consecu- 
tively. Fifty men were employed at $2 per day, wii) an 
experienced district inspector as foreman, who laid out 
the work for his men each morning, assigning a certain 
block to each man. These inspectors found a great many 
leaks and the results of their inspection began to be ape 
parent immediately in reduced pumpage. 

The corps has since been weeded out and reduced to 
30, the pay increased to $2.50 per day, and the men pro- 
vided with aquaphones and taught how to use them. 
These latter are invaluable in locating leaks in under- 
ground services and yard hydrant pipes. By their us 
about 1500 such leaking underground pipes have been 
found. 


The aquaphones are also valuable in expediting the 
work of inspection, for the inspector, by listening on a 
single spigot, can tell at once whether any water is run- 
ning in the house, and if there is none, can proceed to 
the next house, thus saving the time and the inconven- 
ience to the householder of a complete inspection. 

The men wear badges and carry cards for identifica- 
tion, and the following general instructions are issued 
to them: 


(1) Inspectors must wear their badges on the outside of 
their coats in plain sight. 

(2) They must at all times be polite and courteous in 
their manner, and must cause householders as little incon- 
venience as possible. 

(3) They must ask permission of the householder before 
entering private rooms or bath rooms and avoid doing any- 
thing which might be misconstrued on the part of the house- 
holder. 

(4) They will not waste time over small and trivial leaks. 
In leaks smaller than \-in. stream, it is sufficient to call the 
tenant’s attention to them and no written notice to repair 
need be made out. It is of much more importance to spend 
the time in finding large leaks. 

(5) They will in all cases carefully examine the service 
pipe from the street, using an aquaphone, and in cases 
where there seems to be a leak in the service, it shall be 
followed up until located and shall be reported to the fore- 
man at the first opportunity. 

(6) In cases where leaks are found of \%-in, stream or 
more, the regular printed notice to repair will be carefull: 
made out and left with the tenant, the duplicate copy being 
kept and given later to the foreman. 

(7) Inspectors will spend only enough time in each house 
to walk rapidly through and note the condition of plumbing. 
Five or ten minutes should be sufficient in all cases. 

(8) In cases where leaks of 4% in. or more are found in 
rented houses, the name and address of the owner or agent 
should be taken and written on the duplicate slip. 

(9) Inspectors shall keep steadily at work during the 
whole day and endeavor to find as many large leaks as pos- 
sible. The city pays you for your time and is entitled to it. 

(10) As inspectors are entrusted with discretionary du- 
ties, they will be required to display good judgment on all 
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cons, and lapses from a high standard of conduct will be 
with accordingly. ; 

<econd inspection of those houses where notice to 
- has been left, is made about one week later. If the 
; still unrepaired, at the second inspection, a “shut- 
man is sent in a few days and finding the leak still 
repaired, he shuts off the water at the curb. 

vo clerks keep the records of the inspections and lay 
the work for the second inspections and “shutoff” 


li. 
(he work of this corps is best shown by a summary for 
first six months of 1913, as follows: 


‘ ser of buildings inspected. . . beers 113,808 
per of buildings showing waste (18%) 20'780 
Number of buildings repaired... . . : 17,371 
umber of buildings shut off (many vacant) s 2121 
Fixtures repaired, toilet flush tanks. .. : 12,432 
Fixtures repai , Spigots........-. 6,663 
Fixtures ar = bydraate. ‘ ; 286 
1 , horse des ; 
Fisteres repaired, service and hydrant pipes. . j 2,367 
Cost per building 
Cost inspected 
. $7908.21 $0.0695 
Labor.....--- 
Material... Ya 100.40 
Transportation. .. -. Le aree 9. 
Wi ee ese h eit esses ees $8197.71 $0 .072 


The ordinary flush tank of cheap material is respon- 
sible for a very large percentage of the total waste. It 
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Fic. 2. MonTHLY PER CAPITA 
WATER CONSUMPTION IN 


is often concealed and a 
good-sized flow may run 
constantly with very little 
sound. The very cheap 
quality of the plumbing 
and service pipes put into 
many new houses is cer- 
tain to cause large leak- 
age sooner or later. A cer- 
tain standard for such 
material should be estab- 
lished = and qualified 
plumbing inspectors, rep- 





West PHILADELPHIA, 1912- Tesenting the Water Bu- 
13, SHow1nG Errect oF reau, should pass on all 
WATER-WASTE PREVEN- new work, just as the 

TION MEASURES Bureau of Building In- 
spection passes on the 
thickness of walls and the strength of floor beams, and 
as the Bureau of Health passes on the underdrainage. 
PiroMeTER SURVEYS 

In August, 1912, the Bureau purchased six Simplex 
pitometer sets, including recorders. The recorders are of 
a recently perfected type giving a 24-hr. record of the 
velocity of flow, in red ink on a circular chart, driven by 
clockwork. They were first used to check the output 
from the various pumping stations and filter plants. 
They are now being used to measure the consumption in 
various districts of the city, a district being isolated in 
the usual manner by lines of closed valves and the flow 
into it measured on one or more large feed mains. 

In addition, a number of pitometer rods were pur- 
chased for use with a U-tube in making night block sur- 
veys. For this purpose the apparatus is set up in a 
shelter box over a tap in the street main at some conven- 
ient point. The adjacent territory is then cut in, a block 
at a time, by closing the valve at one end and feeding 
past the pitometer. An observer notes the deflections in 
the U-tube and the time of each deflection. Thus, the 
night rate of flow into each block is obtained (the work 
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always being done between 11 p.m. and 5 a.m.). A re- 
port of these rates is turned in the following morning 
and house-to-house inspectors are sent through all the 
blocks which show a high rate until it is satisfactorily 
accounted for. 

In the six square miles of territory examined in this 
way, only two leaks have been found in the street mains, 
these being small joint leaks. In all other cases, the leak- 
age has been accounted for in broken service pipes or 
house plumbing. 

A recent improvement in the method of making these 
night surveys has been made in the following manner. 
A short section of 6-in. flange pipe has been mounted on 
a light covered wagon, the pipe having 3-in. hose connec- 
tions at either end, and a 1-in. ferrule or pitometer con- 
nection in the center. The U-tube is fastened up on the 
inside of the wagon cover. The block to be examined is 
shut off at each end, and fed through a fire hydrant from 
another hydrant on a live block, the wagon being, of 
course, stationed between the two hydrants, thus measur- 
ing any leakage that may exist in the block. 

This method kas the following advantages: 

(1) It permits quicker work because there are fewer 
valves to handle. The average number of blocks covered 
in one night is about 20 with the wagon and 15 by the 
old method. 

(2) It is cheaper and does away with the necessity 
of tapping the main for a pitometer connection. 

(3) Tt can much more readily be taken to any part 
of the city, where surveys are desired. 

It has the disadvantage of being less accurate in meas- 
uring the amount of leakage, giving rates about 30% 
less than the old method, due probably to loss of pressure 
in passing through the hose. An exact value of the leak- 
age is not, however, necessary in rapid surveys of this 
character. 

These surveys, when followed up by a thorough and 
efficient corps of house-to-house inspectors, are probably 
the quickest method of reducing waste in any given ter- 
ritory. It is not necessary for the pitometer corps to stop 
ané@ examine each house and service individually, but 
only to find the block night rate. Likewise, it is not 
necessary for the corps of inspectors to examine those 
blocks where there has been shown to be no leakage. 
Each corps, therefore, reduces the work of the other. 
If at the same time the district in which the work is 
being done is isolated and the flow into it being measured 
by recorders, the results of the work can be readily fol- 
lowed. The effects of this work are soon felt in the 


neighborhood in which it is being done in increased 
pressures. 


REsutts OBTAINED FROM BotH METHODS 


The net result of the work done so far has been to re- 
duce the rate of consumption in West Philadelphia from 
145 gal. to 125 gal. per capita per day, or about 14%. 

The total pumpage for the whole city in May, June 
and July, 1913, averaged 301,638,000 gal. per day, while 
for the same three months in 1912 it averaged 315,900,- 
000 gal. per day, a saving of 414%, although only about 
one-tenth of the area has yet been covered. 

< 

Forest Fires which on Sept. 24 were still burning in north- 

ern California, have caused damage estimated at $1,000,000. 


In Napa Co., 600 men are striving to check the flames which 
have already burned over an area of 90 sq.mi. 
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Uniform Statistics of Refuse Collection 
and Disposal 


The lack of comparable statistics of refuse collection 
and disposal is well known to engineers and to city of- 
ficials who have had occasion to study the subject. As 
an aid to uniformity and a stimulus to keeping records, 
a “Standard Form for Statistics of Municipal Refuse” 
was prepared not long ago by Samuel A. Greeley, of Win- 
netka, Ill. (Journ. Am. Pub. Health Assoc., Vol. UL, 
No. 2; 289 Fourth Ave., New York City). A prelim- 
inary trial of the form was recently made by the Com- 
mittee on Refuse Collection and Disposal of the Sani- 
tary Engineering Section of the American Public 
Health Association. The results were given in the report 
of the committee which was submitted at Colorado 
Springs, Colo., in the early part of September. 

The form, accompanied by a personal letter, was sent 
to the proper officials in 75 of the larger cities of the 
United States, with a request that it be filled with sta- 
tistics for 1912. The “cities were chosen. because some 
members of the committee had a personal association 
with the official in charge.” The result, our readers will 
agree, was disappointing as to the number and fulness of 
the replies, but some interesting and valuable figures 
were obtained from a few cities. Only 8 cities out of the 
75 made any reply; only 5 filled out the form; and only 
3 filled it completely. The three which did not attempt 
to fill out the form sent written or printed information 
of interest. 

Notwithstanding this disappointment, the committee 
considers it worth while and has the courage to say that 
it will probably make a second trial, next year.* 


The information requested on the standard form was 


grouped under six heads, as follows: A—Statistics of 
Refuse; B—House Treatment ; C—Collection; D—Dis- 
posal; E—Miscellaneous. Some of this information we 
reprint in full, and some we condense without sacrifice 
of essential facts. The full report, presumably, will be 
published in The American Journal of Public Health 
within the coming year. 

The General Statistics of Refuse (original Table A) 
are given in full herewith as Table I. 

Table B, of the original, deals with refuse cans in New 
York, Chicago, Milwaukee and Washington. Metal cans 
are required in each city, covers being specified for Chi- 
cago and Washington. The size of cans is reported as 
22.5 gal. (maximum) for New York; 5 to 10 gal., Chi- 
cago; 10 gal. (average) Milwaukee; and 10 gal. for gar- 
bage and 24 gal. for ashes in Washington. Three sep- 
arations are required in New York and two in Chicago 
and Washington. The cans are set out for the collectors in 
all four cities except Milwaukee. 

Original Table C—Collection may be summarized as 
follows: This work is done by the city in New York, 
Chicago, Milwaukee and Salem; by contract in Wash- 
ington, and jointly in Boston. As to city ownership of 
stables and equipment, New York alone answers “Yes.” 
New York City collects both garbage and ashes six times 
a week in business and residential sections alike, summer 
and winter, except that in “outlying districts” garbage is 
collected twice and ashes once a week. Chicago collects 


*With Mr. Greeley on the committee are Wm. F. Morse 


and John H. Gregory, New York City, and R. H. Thompson, of 
Seattle, Wash. 
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garbage and ashes six times a week in the busines 
tions; garbage three times a week in residential sec 
ashes three times a week in residential districts jy 
mer and twice a week in winter (so in report); a: 
the outlying districts both ashes and garbage twice a 
in summer and once in winter. Milwaukee gather. 
bage not oftener than three times a week anywhy 
anytime; and only once in ten days in outlying di- 
in winter; and it collects ashes monthly, in resid, 
sections only. In Washington, garbage is collected 
six to one times a week, according to season and sev 
and ashes once a week in summer and twice a we 
winter, in residential districts only. 

The information regarding collection wagons in 
and cost of the collection service is reprinted here in 
as Table II. 

Under D—Disposal, it appears that reduction is 


for the garbage of New York, Chicago, Boston and Was 
ington; incineration for Milwaukee; and in Salem 
bage is fed to pigs. Ashes are dumped in all six of 
cities Just named, but some of them are also incinerat. 
in Milwaukee. Rubbish is dumped in New York (aft, 
picking), Chicago, Boston and Salem; incinerated 
Milwaukee, and incinerated, dumped and sorted in Was) 
ington. 


The following additional information on disposal 
reprinted in full from the report: 


NEW YORK CITY—The cost of disposal of ashes and rub- 
bush is given as 34c. per ton. The reduction plant, locate: 
on Barren Island, is an “Arnold” process type of plant 
handled 345,900 tons in 1912. 

MILW AUKEE—Ashes and rubbish are dumped on 
20 dumps throughout the city. The main dumps are con- 
stantly leveled. The cost of disposal is given as 78c. pei 
cu.yd., which apparently includes the collection. At the in- 
cinerator, which is of 300 tons daily capacity, 57 men are em- 
ployed. The gross cost per ton is $1.17. 
000. Steam generated is “being 
plant.” Clinker is dumped. 

WASHINGTON—The area of available dumping grounds is 
practically unlimited. Public dumps have care takers. The 
reduction plant is located at Cherry Hill, Va., and utilizes the 
Chamberlain process. The quantity reduced in 1912 was 48.- 
214 tons. The force employed varies from 75 men in summer 
to 60 men in winter. The gross cost of operation is esti- 
mated to be $2.31 per ton and the revenue per ton is esti- 
mated to be $4.20. 

There is one plant for burning rubbish with a capacity 
of 450 cu.yd., located at 26th and Bemings avenues. 
sists of a furnace and picking conveyor. Thirty 


TABLE I. GENERAL STATISTICS OF CITY REFUSE 
f Unit quantities in pounds 
Garbage Ashes Rubbish 

per per1000 per per1000 per per 1000 
capita popula- capita popula- capita popula- 

per year tion per year tion per year tion 
Population per day per day per day 

4,743,773 144 393 1162 3175 89 244 


103 331 
204 656 975 3120 24 77 
2259 53 190 


abou 


The plant cost $210,- 


harnessed to run power 


It con- 
men are 


City 


Milwaukee... 39 181 497 
Washington. . ; 292 876 579 
4 267 733 


Average weights per cubic yard 
Garbage Ashes Rubbish 
1100 1100 133 
1250 ‘1125 
1350 943 ‘ 259 
1150 1200 171 
Mechanical analyses; percentage by weight 


Straw 
Garb- 


and 
Glass Bones Paper Rags Metals wood Dust Ashes age 


05 21.7 3.7 9.0 14.4 32.6 
1.0 9.0 3.0 7.0 2.0 890 
96.0 2.0 1.0 


Chemical analyses 


Washington, D. C.—Ashes contain 61% carbon and 6% water. Garbage con- 
tains 3.75% of grease and 15% of tankage. 


16.2 








1 "1. REFUSE COLLECTION WAGONS AND COST OF COL- 
LECTION SERVICE 


Type of Collection Wagons Used 


City Garbage Ashes Rubbish 
Ne 5 
F UFOs. vee 1.5 1.5 ee = 
“ ee Steel Steel Wood 
‘ S00BS- Sebae One — One 
, ts per wagon. One ne One 
= eae ; With canvas None 
Sing Sing Prison 
$123 $123 $123 
Cc - 
t Ns aad < ie 4.0 5.0 5.0 
‘ 1 — “s Iron Wood Wood 
‘ he wWSES.....-- se ane a ane 
; ‘ on. ‘wo ne One 
A oe ee Derrick Hand Hand 
C d Se Iron Canvas Canvas 
( . ; $225 $172 $172 
Milwaukee: : 
( ity, eu.yd. sa 2.0 3.0 3.0 
Afate a os zs 3 Iron Wood Wood 
N f horses.....---- One Two Two 
\ttendants per wagon. . One One One 
How dumped. . : Crane Hand Hand 
Covered be Yes No No 
Cost ; ; 360 
Washington: r 
Caperity, ayes. .i-- 2.0 3.0-4.0-5.0 8.0 
Material ; Steel Wood Wood 
No. of horses... . One Two One 
\ttendants per wagon. lor2 , Two _ One 
How dumped......... Removable bodies Bottom Material lifted out 
Covered. ....- ; Steel covers Canvas Canvas 
Cath..sidsxas as $150 $140-$185 $125 
Boston: 


Capacity of wagons used, cu.ft.: Single ash carts, 63; double ash carts, 145; 
paper carts, 167; paper wagons, 288; single garbage wagons, 54; double garbage 
wagons, 81. 

Frequency of washing wagons 
New York, Milwaukee, Washington and Salem,daily; Chicago, weekly. 
Number of wagons in service 


Summer Winter 
Garbage Ashes Rubbish Garbage Ashes Rubbish 
Woe Viti. cscs cas oss Average number of wagons in service—1469 
Chicago... . Se WK ok 340 150 550 
Milwaukee 106 26 90 125 
Washington............. 85 30 30 65 75 30 
Cost of collection per ton ; 

City Garbage Ashes Rubbish 
New York..... ae : $0.97 $0.73 $2.46T 
ChleeeF os s.6..2 0's , 3.94 0.639 
Boston..... Picaees 2.99 1.34 $2.71t 
Milwaukee* ‘ 2.47 0.78 2 
Washington}........ / 1.04 0.60 $1.71 


* Ashes and rubbish collected together. +tPer cu.yd tIncludes disposal 


employed and 75 women. The plant cost $40,000. The gross 
cost of operation is estimated at $3.09 per ton, and the reve- 
nue at $4.28 per ton. 

SALEM—The garbage contract is let for a period of five 
years for a lump sum of $12,500 at the piggery. One hundred 
and fifty pigs are kept in the summer and 200 in winter. 


The section of the report entitled E—Miscellaneous— 
relates chiefly to the disposal of stable manure. This 
material is kept in pits, bins or boxes in the six cities. 
In New York, it is removed by contract ; in Chicago, Mil- 
waukee, Washington and perhaps in Salem, it is removed 
privately. So far as appears, the manure generally is 
used for fertilizing purposes. 

# 


The International Congress of 
Refrigeration 


The third International Congress of Refrigeration was 
held at the LaSalle Hotel, Chicago, Sept. 17 to 24. The 
first congress was held at Paris in 1908, and the second 
at Vienna, in 1910. The total registration at Chicago 
(including visitors) was about 650, the foreign delegates 
and visitors numbering about 150. 

These international meetings are held under the aus- 
pices of the International Association of Refrigeration, 
in which 29 countries are represented, while 37 govern- 
ments pay contributions to assist the work of the As- 
sociation. These contributions represent 70% of the 
total receipts. A monthly bulletin is published, in differ- 
ent languages, and is issued from the headquarters at 
Paris. The report of Emile Gouault, Secretary-General, 
estimates the revenue for 1913 at $11,200. The report of 
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Mr. Barbet, Managing Director, showed that on July 31, 
the funds amounted to $9110, while the annual expenses 
of administration are limited to $4200. There are now 
1550 members; and 17 national associations (including 
the American association) are affiliated with the Inter- 
national Association The President is André Lebon, of 
Paris (France), who (with the other officers) was re- 
elected. 

For the present congress, the foreign delegates as- 
sembled in New York, and (with many of the American 
delegates) proceeded to Washington, D. C., on Sept. 
15. There a meeting was held at the National Museum, 
an address of welcome on behalf of the U. S. Govern- 
ment being delivered by Hon. William J. Bryan, Sec- 
retary of State. Addresses were made also by André 
Lebon (of Paris), President of the International As- 
sociation of Refrigeration; Frank W. Gunsaulus, Presi- 
dent of the Third Congress of Refrigeration; W. J. Rush- 
ton, President of the American Association of Refriger- 
ation; and by several representatives or delegates from 
Europe, Australia and South America. In the evening a 
reception was held, at which the U. S. Government was 
represented again by Hon. Wm. J. Bryan, and also by 
Hon. David F. Houston, Secretary of Agriculture, and 
Hon. William C. Redfield, Secretary of Commerce. On 
Sept. 16, the delegates were received by President Wil- 
son at the White House. The party then started for 
Chicago, two special trains being provided. 

At Chicago, on Wednesday, Sept. 17, the delegates as- 
sembled in the council chamber of the City Hall, where 
an address of welcome on behalf of the city was made 
by Mr. Sexton, corporation counsel, the mayor being 
absent. Preliminary meetings of the several sections 
were held also in different rooms at the hotel. Five ses- 
sions were held by most of the sections, and the closing 
meeting of the Congress as a body was held Sept. 24. 
In addition to the above meetings, however, there were 
special meetings of the American Society of Refrigerat- 
ing Engineers, the American Association of Refrigera- 
tion, and severa! commercial societies dealing with food 
products and their preservation. 

The business proceedings of the Congress were divided 
among six sections, which held separate but simultaneous 
meetings. These meetings were generally of very short 
duration, and in few cases was there any extended dis- 
cussion of the papers. 


LiIQUuIFIED GASES AND STanpDARD UNITS 


This section was presided over by Wm. Kent and Prof. 
D. S. Jacobus, president and vice-president respectively. 
Two papers on “Latent Heat of the Fusion of Ice,” by 
A. Leduc (Paris) and H. C. Dickinson (Washington. 
D. C.) reviewed the investigations that have been made 
with a view to determining fundamental physical con- 
stants: Papers by Prof. Kammeringh Onnes (Leyden) 
dealt with the desirability of new determinations of the 
thermodynamic properties of the liquefied gases used in 
the refrigerating industry. A paper by P. Juppont 
(France) dealt with the standardization of values, units. 
terms and symbols used in this industry. An attempt 
was made to have an extra paper presented, giving what 
its author termed “a simple and positive mathematical 
refutation of the second law of thermodynamics,” but the 
meeting refused to accept the paper. 

Of special interest was a paper on “Liquified Air.” 















































































a asaiy etee ce at Soe SEE SaaS OT ae Se ge 
a cnenellinneenine litte estan aiid tigate, " 


ee ee 


IE rete cee nantes nee gay A. RMA fen n ye Sepa} 


Sora E ae aseaieinatoe sae ci reales ol 


: 
bs 
€ 
i 


680 


by Prof. G. Claude, the distinguished French scientist. 
This was accompanied by demonstrations. He referred to 
the experiments of Tripler in this country, nearly 20 years 
ago, and explained that these were based on an “entirely 
excusable” misapprehension of thermodynamics. As the 
great expectations were not then realized, some discredit 
was thrown upon the subject in general and has not been 
entirely dispersed by the later successes. The practical 
uses of gases from the liquid air (both oxygen and nitro- 
gen) were noted, including the oxygen metal-cutting 
torch and the Belgian experiments with oxygen in the 
blast of blast furnaces. Reference was made also to ex- 
periments with liquid-air cartridges for blasting, which 
promise to be of practical value. 

He made reference also to the liquefying of the rarer 
gases existing in the air, and exhibited luminescent tubes 
containing one of these gases, known as neon. This gas 
is traversed with peculiar ease by electricity, and the 
tube gives much greater light with lower potential than 
the Moore nitrogen tubes. The light is red, however, and 
has no blue rays. But by combining it with the bluish 
light of the mercury-vapor tubes a light of normal color 
is obtained. Prof. Claude reviewed also tle research 
work in physical phenomena at low temperatures, which 
has been carried on by Prof. Onnes in the cryogenic 
laboratory at Leyden (Holland). The work is hampered 
by lack of money, and in response to Prof. Claude’s 
statement several contributions were offered toward the 
desired fund of $20,000. 


REFRIGERATING MACHINERY AND INSULATING Ma- 
TERIALS 


This section was presided over by N. H. Hiller, its 
vice-president. A new refrigerating process and appara- 
tus, claimed to require much less fuel than other pro- 
cesses, was described by Gardner T. Voorhees (New 
York). The basis of the saving in fuel is the exhaust- 
steam absorption machine, and the process is termed the 
compressed exhaust-steam absorption system. Its intro- 
duction is expected to give increased prominence to the 
absorption system of refrigeration, but the compression 
system (especially the multiple-effect compression sys- 
tem) may be used in combination with it. Hitherto, ex- 
haust steam from an economical steam plant has been 
of no value for an absorption system of refrigeration. In 
another paper, Mr. Voorhees dealt with multiple-effect 
compressors and receivers. A paper by Edmund Alten- 
kirch (Berlin) reviewed multiple-effect absorption ma- 
chines, which are used more in the United States than 
in other countries. 

The speed rating of ammonia compressors was dis- 
cussed by Horace C. Gardner (Chicago), who pointed 
out the great variations in machines by different makers. 
He presented the conclusion that long-stroke compres- 
sors may be operated at higher piston speed than short- 
stroke machines, while the latter may be operated at 
higher rotative speed than the former. In a paper on 
“The Refrigerating Machine as a Means of Heating,” 
Bernard Tenchkoff (Berlin) described a system for heat- 
ing buildings where these machines are in use (such as 
hospitals, office buildings, etc.), and stated that to do this 
with waste heat.originating in the refrigerating machine 
is more economical than the usual hot-water system with 
sectional boilers. A combined thermometer and hy- 
grometer for cold-storage rooms (a recent German in- 
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vention) was described by F. W. Robinson (New \ 

The relative economy of oil engines and con: 
and noncondensing steam engines was compare(| 
paper by R. H. Tait and L. C. Nordmeyer (St. | 
on the first cost and operating cost of an ice-makiy 
cold-storage plant. This showed that the oil 
should be an exceedingly good investment. The 
was discussed at some length in the Congress 1 
and also at a meeting of the American Society o| 
Engineers. 

Insulating materials and methods were dealt wi 
papers by R. L. Shipman (Ithaca, N. Y.) and § 
Rossner (Vienna), while Prof. Moyer described tly 
thermal laboratory and testing plant at the Pennsy|\.,, 
State College, which has special facilities for determi: 
the rate of heat transmission of various materials. 
paper by J. H. Libberton (Chicago) on “Concret, 
Cold-Storage Warehouse Construction” pointed out 
advantages of this material and described the special 
features of some buildings of this type. Concrete cou- 
struction is cheap, sanitary, vermin-proof, and easily in- 
sulated, and has a high fire-protection value. He esti- 
mated that a reinforced-concrete building would cost 
about the same as or up to 10% more than mill con- 
struction, and 10 to 20% less than a structural-stee| 
building with fireproofing. 


COMMERCIAL AND Mepicat Uses oF REFRIGERATION 


Two of the sections dealt with the uses of refriger- 
ation in regard to food and the industrial arts. Few of 
these papers were of technical interest, but one by A. W. 
Pearse (Australia) showed the enormous growth of the 
meat export trade of Australia and New Zealand, which 
has been made possible by the developments of the freez 
ing process both in storage and in transportation. A 
paper by C. H. Stevens (Brooklyn, N. Y.) showed the 
value of electric operation of ice-making and refriger- 
ating plants and the importance of such plants as cus- 
tomers of central-station electric companies. A paper on 
“Pipe Line Refrigeration,” by G. F. Bein (Fort Worth, 
Tex.), dealt with this means of serving hospitals, mar- 
kets, stores, etc., from a central refrigerating plant, thus 
avoiding the handling of ice or the installation of smal! 
individual ice machines. Both brine and ammonia re- 
frigerating systems have been used in this way. A paper 
by J. A. Ruddick (Canada) showed that in Canada gov- 
ernment subsidies are allowed on public cold-storage 
warehouses built under certain conditions. 

As to the medical and sanitary aspects of refrigeration, 
a paper by M. E. Pennington and other officials of the 
U. S. Department of Agriculture dealt with bacterial 
changes in milk kept at 0° C., while another by L. A. 
Rogers (of the same department) dealt with the prepa- 
ration of dried cultures of bacteria. Dr. A. Parker 
Hitchens, of the Mulford Biological Laboratory (Penn- 
sylvania), had a paper on the relation of refrigeration 
to the preservation of vaccines, antitoxins and serums. 
Prof. Bordas (Paris) had a short paper on “Cryother- 
apy,” or the use of local applications of cold in surgi- 
cal work. 

The domestic uses of refrigeration and “The Effic- 
iency of Household Refrigerators” were discussed in a 
paper by Dr. John R. Williams (Rochester, N. Y.). He 
showed the importance of keeping food in proper refrig- 
erators rather than in a pantry or cellar, and described 
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nstruction of such refrigerators. In this section 


: «as included a paper on “Ice Formation” by H. T. 
Ba ; (McGill University, Montreal). This dealt with 
+), natural formation of ice on rivers and lakes, and 
with such special formations as frazil and anchor ice. 


2s PRIGERATION IN RELATION TO TRANSPORTATION 


The transportation side of this subject was dealt with 
in papers on refrigerator cars, replenishing such cars 


with ice in transit, the handling of ice at railway icing 
stations, and methods of pre-cooling perishable goods at 


loading stations. 

Some of the papers presented special features of for- 
eien work in this line, including the operation of refrig- 
erator cars over street railways and suburban and inter- 
urban lines; also the problems due to through service 
over lines of different gage of track. For the latter pur- 
pose, Mr. Druart (Reims, France) suggested an electric 
“locomotor” of narrow gage with a low frame carrying a 
track of standard gage for the main-line car. Mr. Char- 
ron (Southern Ry. of France) described a method used 
for operating through cars over the standard-gage French 
lines and broad-gage Spanish lines. The car is run to a pit 
approached by « standard-gage track at one end and a 
broad-gage track at the other end. The body is lifted 
off the axles, and journal-box extensions are bolted on 
(or removed) +o fit the axles of the other gage, and the 
car then shifted along the pit and lowered onto the new 
set of axles. 

The construction of refrigerator cars was described by 
M. R. Parks (East Rochester, N. Y.), while W. E. Sharp 
(Armour Car Line) suggested the advantages of a com- 
bination heater and refrigerator car. The use of port- 
able stoves to prevent the freezing of perishable goods 
in winter is dangerous, and gives a very irregular tem- 
perature. Several papers by American and French writ- 
ers, dealt with questions of control and regulation of re- 
frigerator-car service and the distribution of these cars 
in interstate commerce. The papers suggested an organi- 
zation to secure proper service and through transfer be- 
tween distant points. 

In regard to transportation by water, C. T. Beck 
(Hamburg-American Line) had a brief paper on “Re- 
frigeration on Ocean Steamships,” while Mr. Roux 
(Havre, France) described a special vessel used by a 
French company to transport frozen carcasses from its 
cattle yards in Senegal to French ports. For local trans- 
portation, this company uses refrigerator boxes 71x6x4 
ft., which are loaded at the cold-storage warehouse and 
shipped on cars or barges. The use of refrigerator barges 
in New York harbor was described by Walter B. Pollock 
(New York Central R.R.). 


LEGISLATION AND ADMIN ISTRATION 


The papers presented at this section discussed laws 
and regulations affecting the transportation and storage 
of perishable goods, including laws prohibiting the keep- 
ing of goods in cold-storage beyond specified periods of 
time. Other papers related to damage by sprinkler leak- 
age, and to insurance against indirect damage caused by 
accidental stoppage of the refrigerating plant, etc. The 
present status of the refrigerating industry in this and 
other countries was covered in some of the papers. Three 
papers dealt with the status of instruction or education 
in refrigeration, and it appears that very little is being 
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done abroad. A paper by S. S. Van Der Vaart (Chi- 
cago) showed that in this country some 70 universities, 
colleges and technical schoo!s maintain courses in ther- 
mo-dynamics or refrigeration, and gave particulars of the 
equipment and instruction at these institutions. 


ENTERTAINMENTS AND THE EXHIBITION 


The entertainments at Chicago included visits to the 
stock-yards, packing and other industrial plants, the 
power plant of the Commonwealth Edison Co., and an 
automobile trip through the parks and suburbs. There 
were numerous luncheons and dinners also, including a 
dinner at which nothing but “cold-storage” viands were 
served. On Friday, Sept. 19, there was an excursion by 
special train to Milwaukee, where opportunities were pro- 
vided for visiting the manufacturing establishments and 
also the parks. Lunch and dinner were provided and the 
return to Chicago was made on a night train. Special 
excursions and entertainments were provided for the 
ladies in attendance. An illustrated lecture on the Pan- 
ama Canal was given by Frank G. Lydston; and a lee- 
ture on liquified air, accompanied by demonstration, was 
given by Prof. Claude (of Paris), the noted scientist 
who has done so much in advancing the development of 
the production and use of liquified air. 

A special feature in connection with the Congress was 
the Refrigeration Exposition, held in the pavilion at the 
stock-yards. This was not very extensive, but covered 
a wide field, including ice-making and refrigerating ma- 
chinery and appliances, food preservation, cold-storage 
methods and plant, transportation under refrigeration on 
steamships and railway cars, and various other matters 
relating to the general subject. The U. S. Department 
of Agriculture had a special exhibit of food under re- 
frigeration, one object of which was to interest the house- 
wife and the general public as to the possibilities and 
advantages of refrigeration in regard to food. 

3% 


Street Cleaning without Contractors 
in Washington, D. C. 


Street cleaning in Washington, D. C., was done by con- 
tract up to July 1, 1911, except that hand patrol work 
and street washing had previously been conducted by 
the district authorities on the day-labor plan. Since the 
date named, all street cleaning has been done by day 
‘abor, under the general charge of the Commissioners of 
the District of Columbia, and under the direct charge 
of a civil engineer. 

Two papers on the municipal street-cleaning work at 
Washington during the past two years were read before 
the Sanitary Engineering Section of the American Pub- 
lic Health Association, at its recent Colorado Springs 
meeting, both written by J. W. Paxton, superintendent 
of street cleaning, Washington, D. C.* Abstracts of the 
papers follow. 


Cost-KEEPING SysTEM 


Tt was necessary to make the cost-keeping system con- 
form to general rules governing the district of Colum- 
bia. In view of this fact, and in the absence of a model, 
the cost-keeping system was started along simple lines 





*Analysis of _ enh oapen as Applied to Municipal Man- 
agement of Street Clean ng” and “Municipal vs. Contract 
Street Cleaning.” 
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and changed somewhat as experience was gained. So far 
as possible, expenses were charged directly under the 
adopted headings, while other items were “pro-rated ac- 
cording to the easiest methods.” 

The paper does not so much describe the system of 
cost-keeping adopted as tell what use has been made 
of some of its features. Three sets of unit costs are re- 
corded: The first includes all items of expense except 
foremen and all other overhead charges. The second is 
this unit plus foremen and general superintendence. The 
third is the first two plus “a theoretical interest on in- 
vestment, depreciation, etc.” The first set is computed 
monthly, and the others annually. 

On finding, in September, 1911, that the direct-labor 
costs were lower than contract prices for all kinds of work 
except alley cleaning (43.3c. per 1000 sq.yd. for munici- 
pal, and 40c. for contract work) studies to reduce alley- 
cleaning costs were made. The use of an alley machine- 
broom in October cut the cost of alley cleaning by 5c. 
per 1000 sq.yd. By eliminating dead travel, and stimu- 
lating rivalry hetween alley gangs, the cost was reduced 
to 21.8c. for April, 1912. The average for the year 
1911-12 was 32.4c. per 1000 yd., or 7.5 below contract 
cost. 

Machine-broom cleaning costs were reduced by chang- 
ing from a two-sprinkler, five-sweeper combination to 
one sprinkler working with three sweepers. The con- 
tract price for machine sweeping had been 2234c. per 
unit. The September figures were from 17.9 to 15c. for 
the four gangs, the principal difference being that the 
high gang had two sprinklers and five sweepers, and the 
low gang one sprinkler to four sweepers. Odometers and 
cost records showed that a 1-3 combination gave the best 
results, and it was adopted for the whole city. The aver- 
age unit cost for the year was brought down to 16.2c., 
or over 6c. below the contract price, while the minimum 
cost in April, 1912, was only 12.2c. 

An interesting example of saving attained in another 
way was the use of new sheet leather instead of scrap 
for making washers for use with small wire nails for at- 
taching strips to the drums of the squeegee brooms. 
Labor here was the chief item, so it was cheaper 
to throw away the scrap leather, and buy good 
leather, than to save the scrap. But still further investi- 
gation showed that the leather could be dispensed with, 
and a galvanized nail, with a large head, be used instead 
of a washer and nail. The first change cut the cost of 
attachment from $3 to $2 and the second to only 60c. 

Good results have been attained by means of profiles 
or curves showing the comparative cost of the same class 
of work as done by different gangs. Thus, stable effic- 
iences are compared by plotting percentages of all horses 
fit to work. In October, the average efficiency of all 
stables was only 90%, and instead of increasing with 
cooler weather it fell as low as 86%. Conferences between 
the foremen of high- and low-efficiency stables, and the 
stimulation of the continued use of the profiles, raised 
the combined stable-efficiency curve unti] sometimes it 
reached 100, “averaging about 98% to date.” The sig- 
nificance of these changes is the better appreciated when 
it is remembered that every horse out of service means a 
loss of about a dollar a day “for keep.” 

The concluding portion of Mr. Paxton’s paper on 
“Cost Keeping” deserves printing in full, with special at- 
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tention called to the words of caution in the last ; 
agraphes: 

It is impossible to show, without a mass of detail, i; 
blank forms, tables, etc., the innumerable ways the co. 
ing system, directly or through data compiled as a ; 
cost-keeping methods, has increased efficiency. Cha) 
being made daily and errors in judgment on the part . 
men or higher officials are found, at first very often, | 
result of the education due to the study of such err 
occasionally at present. 

The principal advantages of such a system may 
marized as follows: : 

(1) Gives the detailed cost for each gang, for ea 
of work or for any particular feature which may }b. 
investigation, in such form as to admit of analysis 
variation in previous costs or comparison between . 
details of other work, as well as showing the result | 
change of method. 

(2) Provides a means of determining the relative 
ency of foremen or laborers and provides a tangible ;. 
for educational purposes, giving in money the effect «/{ 
internal change in the make-up of a gang and means of 
petitive comparison between gangs. 

(3) Gives records of intermediate costs, such as stable 
repair-shop or office expense, in which the greatest possibility 
of saving lies, in terms which admit of comparison wit} other 
departments or firms as well as internal comparison betwee; 
two units, such as tvro stables of the same department. 

(4) Gives repair costs, which in time, will give compari- 
son as to the relative efficiency of two similar pieces of ap- 
paratus of different manufacture as well as a check on exces- 
sive repairs, etc. 

These represent probably the most important uses of the 
system as developed at present. New applications are con- 
stantly coming up to create fresh interest and to keep the 
system alive. Often some new item will creep into a stand- 
ard report, be investigated and result ‘in a new train of 
thought and study, with increased efficiency and renewed in- 
terest, not only in the new feature but necessarily in the 
routine which is required to develop the working figures 

In closing, a word of caution. The local system has been 
in operation about two years. During that time many changes 
have been made, not in principle, but in detail, and it is ex- 
pected that others will be necessary. The Washington sys- 
tem, as a whole, will probably fit no other department in 
Washington nor the Street Cleaning Department of any other 
city. Cost keeping is necessarily a process of first, evolu- 
tion, and second, elimination. This department has gone 
through the first and the question now is can we do without 
this detail or how can we obtain it with less effort? 

The experience here has been that the best way to obtain 
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“satisfactory cost-keeping data is to go slowly. Not to hire 


an expert for two weeks or two months to develop a system 
but to put someone in charge of the cost development, have 
him read, study and investigate other systems and then de- 
velop that system best fitted to the particular needs of the 
work and educate the force to a proper understanding of the 
results obtained. 


MunicIpaL vs. ConTRACT-STREET CLEANING 


Even under the handicaps of the first year of the di- 
rect-labor system at Washington the average costs were 
less than the contract prices. The second year, ending 
June 30, 1913, showed that with the same amount of 
money, over 25% more work had been done by the mnu- 
nicipal than by the contract system. The greater part 
of Mr. Paxton’s second paper follows: 


Unfortunately, the quality of the work, being a matter of 
observation and judgment, cannot be shown in figures, but 
the whole intcrest of the municipal authorities in charge of 
street cleaning is to have the work well done, while the ob- 
ject of the contractor was to do it well enough to be paid. 
The stock is largely supplied by horses from the Fire and 
Police Departments, which have become unfit for fast work, 
but are splendidly able to do the work of street cleaning and 
were originally the best that could be bought. They are 
kept better and fed better than the contractor's horses. All 
equipment is kept in perfect condition. The men are well 
paid, work hard, are employed and discharged according to 
their ability to work only; and thoroughness at all times is 
insisted on. There seems to be no reason then for the effici- 
ency being less, and the testimony of old employees of the 
department and impartial citizens, who have been sufficiently 
interested to observe, is that the streets are in better condi- 
tion now than they have ever been before. 
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re are a few general principles which led the authori- 
Washington to believe that street cleaning could be 
more economically and efficiently by the municipality 
+ than by contract. They have been proved to be correct 


bs tual experience and being applicable to street cleaning 
as ther cities, the following effort to set them forth may be 
of terest. 


eontractors exist only because they have special knowl- 
and equipment for doing certain work, acquired through 
regular practice of doing similar work, while the other 
to the contract is otherwise regularly engaged and only 
occasionally desires work done which the contractor makes 
1 spe cialty of. 
Apparently this condition does not apply to street clean- 
ing. The work is done every day, year in and year out. There 
is no question about the municipality being able to finance 
t operation or purchase the necessary equipment, property, 
ete. It should be possible to develop and educate the organi- 
vation far ahead of that of any contractor, especially if the 
terms of the contracts are short and there is enough competi- 
tion to make changes in contractors probable. 

This being almost entirely a labor contract, it would not 
be unusual for a contractor to figure 20% profit, which is 
more Hable to be increased than diminished through insuffi- 
cient, careless, ignorant or dishonest inspection. 

Street cleaning is probably the most difficult work to in- 
spect of any which could be let under contract. No street is 
ever perfectly clean, only relatively so, depending on the 
accumulation of dirt and the amount of efficient cleaning. It 
is impracticable to specify that the contractor shall furnish 
clean streets or even clean streets at certain periods, but each 
detail of the required operation of street cleaning must be 
specified, inspected to see that each detail is carried out, and 
the city then must be satisfied with results. In order to ob- 
tain efficient inspection in Washington under the contract 
system, it was found necessary, in addition to general super- 
vision, accounting, ete., to have an inspector with each gang 
of cleaners. 

Under contract, the necessity for the study of this prob- 
lem is not usually fully realized by the municipal authorities, 
and they are invariably not prepared to specify in detail the 
work which is to be required of the contractor. Sufficient 
opportunity for experiment and observation is not afforded 
and therefore improvements are not often discovered. Even 
if improvements are discovered, changes are difficult, if not 
impossible, and resulting economy would benefit the con- 
tractor and not the city. 

On the other hand, when the municipal authorities are di- 
rectly responsible for the work, it is up to them to make 
good. All the details intrude themselves on their notice, 
changes can be made immediately and the city at once re- 
ceives the benefit. 

For example, under the contract system in Washington 
changes occurred very slowly and usually only when speci- 
fications were made up for new contracts, once in five years, 
but in the municipal work of the last two years, improve- 
ments have been of daily occurrence. Each blockman’s work 
has been studied individually. Time studies with odometers 
have been made of all vehicular movement. Collections are 
all made working toward the dumps. Schedules are arranged 
for all machines, sqvueegees, flushers, etc., so as to do effective 
work every moment from the time they leave the stable until 
their return. Each gang is arranged so as to have the num- 
ber of sprinklers, machines, broomers, shovelers, carts, etc.. 
in proper proportion. It has been found that some of the 
wider alleys can be swept to advantage with one-horse 
brooms, and schedules have been very carefully arranged so 
as little time will be lost as possible in going from one alley 
to another. The area of each square, intersection and alley 
has been carefully computed and card-indexed, and a cost- 
keeping system has been established so comparisons can be 
made of the cost of cleaning per thousand square yards, each 
month or oftener, with the similar costs in previous months, 
or one foreman’s work with another doing similar work, or 
one method of cleaning with another. The office is supplied 
with a multigraph printing machine so that schedules may be 
changed and reprinted on a day’s notice. 

The most radical change in methods has been to increase 
the hand cleaning combined with an occasional washing and 
decrease the machine-broom areas. The machine brooms 
raise so much dust that heavy sprinkling is required, the fine 
dust mixes with the water into a fine mud, which is smeared 
on the street by the broom, and when this becomes dry, it 
turns to dust again. The brooms only sweep the coarser 
particles and many of these are thrown over the broom, by 
centrifugal force, back to the pavement again. 

Hand-cleaning work is capable of better distribution than 
any other method, more attention being given to the dirtier 
areas by simply increasing the number of men, who only 
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clean the portions of the street which are dirty and work on 
these portions until they are clean. There is a fine scum 
which becomes plastered to the pavements, particularly sheet 
asphalt, which is not apparent when the pavements are dry, 
but rises up in a thin sheet of mud when moist, making the 
pavements very slippery. This and fine dust cannot be re- 
moved by the hand cleaners; but by washing about twice per 
week, in addition to hand cleaning, these troubles can be 
eliminated. 

Lastly, but not so important, are the contractors’ risks, 
particularly in lump-sum contracts, which the city must pay 
for, due to the possibility of increasing and shifting business 
and population, but principally on account of unusual seasons 
or weather. 





NOTES 
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A Derailed Train Was Hit by an express on another track, 
on the Great Northern Ry., near Mukilteo, Wash., Sept. 22, 
resulting in injuries to 11 persons. 


A Speed of 125% Mi. per Hr. was made by Maurice Pre- 
vost, the French aviator, in the first half (62 mi.) of the 
race at Rheims, France, Sept. 29, for the International Aéro- 
plane Cup. 


A Brick Chimney Collapsed at the Deering plant of the 
International Harvester Co., Chicago, during a storm on Sept. 
29. One man was killed and several were more or less in- 
jured by the falling wreckage. 


A Two-Ton Casting Fell at the Canadian General Elec- 
tric works, Peterboro, Ont., Sept. 20, while being moved by 
a crane, and killed a man who was directing its motion from 
beneath. The accident was caused by the failure of the 
fastening of the hook and pulley of the crane. 


The Fall of a Steel Chimney, 180 ft. high by 18 ft. 6 in. 
in diameter, across the fish-plate mill at the Moss Bay Works 
of the Workington Iron & Steel Co., Workington, England, 
Sept. 16, killed five men and injured about 12 others. In 
falling, the stack broke the exhaust header of the power 
plant of the company, and buried the rolling mill beneath 
the wreckage of steelwork and corrugated iron roofing 
brought down in the fall. The cause of the accident is un 
known. 

A Peculiar Gas Explosion blew out seven windows and 
damaged the concrete floor and the roof of the engine room 
of the furniture plant of the C. Streit Mfg. Co., Cincinnati, 
Ohio, Sept. 22. The gas engines exhaust in a common _pit, 
which has a vent to the air by means of a pipe to the roof. 
According to press dispatches gas entering through the 
drainage connection is believed to have accumulated in this 
pit between Saturday and Monday and to have been ex- 
ploded by an electric spark, when the engines were started. 


Two Street Cave-ins Occurred in Greater New York, which 
resulted in the death of three men. The first was in East 
New York, Brooklyn, where a cellar was being excavated. 
It is stated that 10 tons of earth, including a 2000-lb. rock, 
fell upon three men who were at work in the excavation, 
killing two. The other accident was at Lexington Ave., and 
26th St., New York City, where a conduit is being constructed 
by the Consolidated Telegraph & Electric Subway Co. Work- 
men were tunneling from a manhole and had made their 
way to a point under the Lexington Ave. trolley tracks when 
the timber shoring collapsed and a section of concrete six 
feet square fell upon and killed one of the men. 


PERSONALS 





Mr. Joseph W. Hunter, M. Am. Soc. C. E., was recently 
designated as Deputy Highway Commissioner in charge of 
the new bureau of Township Highways, of the State of 
Pennsylvania. 


Mr. L. A. Harding, who from 1909-12 was in charge of the 
department of mechanical engineering at the Pennsylvania 
State College, has been appointed Professor of Experimental 
Engineering at the University of Illinois. 


Mr. Herbert A. Walker, M. Inst. C. E., General Manager 
of the London Southern Ry., England, is visiting the United 
States at the present time. Mr. Walker was the guest of the 
Massachusetts Public Service Commission on Sept. 22. 


Mr. J. I. Parcel, and Mr. W. M. Wilson have been appointed 
Assistant Professors of Structural Engineering at the Uni- 
versity of Illinois. Mr. Parcel was formerly Assistant Pro- 
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fessor in this subject at the University of Minnesota. Mr. 
Wilson since 1912 has been Chief Designer with the Strauss 
Bascule Bridge Co., Chicago, IIL 


Mr. L. H. Provine, formerly with the Stone & Webster En- 
gineering Corporation in charge of their office at Los Angeles, 
Calif., has been appointed Professor of Architectural Engi- 
neering at the University of Illinois. Mr. Provine was grad- 
uated from this institution in 1903 and, during 1908-9, was 
instructor in architectural engineering there. Since 1909 he 
has been with Stone & Webster. 


Professor S. Tanabe, who holds the chair of civil engineer- 
ing at the Kyoto Imperial University, Japan, is visiting the 
United States to study recent American engineering works. 
This is the third visit Professor Tanabe has paid to the 
United States, having first come to this country 26 years ago 
to examine some American hydraulic works. A portrait of 
Professor Tanabe with some account of his important work 
in Japanese engineering was published in our issue of Oct. 
17, 1912. 


Mr. Herman W. Reynolds has been engaged by the United 
States Government to establish a department of mechanical 
engineering at the University of the Philippines in Manila, 
P. IL, and will occupy the chair of mechanical engineering in 
the University. Prof. Reynolds was for eight years professor 
of ‘mechanical engineering at the University of California, 
and has been associated for the past year with Chas. C. Moore 
& Co., of San Francisco. Prof. Reynolds some time ago spent 
a couple of years in China in the employ of the Chinese Gov- 
ernment. 


Dr. Walter Bensel, Sanitary Superintendent of the Board 
of Health, New York City, will retire from his office on Oct. 
1, after 20 years’ service. Dr. Bensel was graduated from 
Columbia University in 1887 and five years later entered the 
Health department of this city as an inspector. When the 
garbage strike endangered the health of the city, Dr. Bensel 
temporarily became Commissioner of Street Cleaning. His 
brother, John A. Bensel, is the present State Engineer of New 
York, and was Dock Commissioner for this city under the ad- 
ministration of Mayor McClellan. 


OBITUARY 


Mr. Wm. W. Gamwell, President of the Stanley Electric 
Co., died at Sheboygan, Wis., Sept. 21. Mr. Gamwell was 
born in 1850. 

James Smith, at one time General Traffic Manager of the 
Wabash R.R., and well known in railroad circles, died re- 
cently, at his home in Fort Wayne, Ind., at the age of 77 
years. 


Dr. Joshua Hering, until lately a member of the Maryland 
Public Service Commission, died recently at Baltimore, Md. 
Dr. Hering was formerly State Controller of Maryland, and 
was born in 1833. 


William F. Ray, General Superintendent of the Boston & 
Maine R.R., died suddenly at Boston, Mass., Sept. 26, at the 
age of 56 years. Mr. Ray began his railroad career with this 
company 30 years ago, in the capacity of a fireman. 


Mr. F. P. Catchings, Assoc. Am. Inst. E. E., of the electrical 
department of the Alabama Power Co., Birmingham, Ala., was 
drowned in the St. John’s River, Sept. 22, while on a vacation. 
Mr. Catchings was assistant to the chief electrical engineer. 


William Corey Selden, a consulting engineer, died at his 
home in Brooklyn, N. Y., Sept. 24, at the age of 81 years. Mr. 
Selden entered the U. S. Navy as a third assistant engineer 
in 1859, became second assistant in 1861, and first assistant 
in 1863, resigning from the Navy in 1868. He was actively 
engaged in his profession until 1912. 


William Armstrong Ingham, M. Am. Inst. M. E., President 
of the Rock Hill Iron & Coal Co., died at his home in Phila- 
delphia, Penn., after a brief illness, Sept. 23, at the age of 
87 years. Mr. Ingham was graduated from Rensselaer Poly- 
technic Institute in 1846. He was admitted to the bar in 
Philadelphia County in 1855. Sinee then he has held many 
executive positions and was engaged in active business up 
to the time of his death, 


Michel M, Le Brun, a prominent architect of New York 
City, died at his home in Montclair, N. J., on Sept. 27. Mr. 
Le Brun was a son of the late Napoleon Le Brun, also promi- 
nent as an architect. Mr. Le Brun’s most notable architec- 
tural work was the white marble building of the Metropolitan 
Life Insurance Co., on Madison Square, New York City, the 
high tower of which was, at the time of its construction, the 
most lofty building in the world. 


Arthur L. Adams, M. Am. Soc. C. E., a consulting 
engineer of San Francisco, Calif., died at his hom: 
land, Sept. 17, at the age of 49 years. Mr. Adams 
in Greensberg, Ind., and was educated at the Univ. 
Kansas. After a brief experience in railroading, \; 
became City Engineer of Pendleton, Ore. From 1894- 
activities were in the field of hydraulics. In the la; 
he opened an office in San Francisco as consulting | 
engineer. 
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Major-General George Lewis Gillespie, formerly 
Army Engineers, died at his summer home in Saratog 
Sept. 27. Gen. Gillespie was born in Kingston, Tenn.. 
7, 1841. He was graduated from West Point :n 1-; 
served the Union in the Engineers Corps of the Arm 
Potomac during the Civil War. In 1895 he was appv 
member of the Mississippi River Commission. In ) 
1904, he attained to the rank of Major-General and 
tired on June 17, of the following year. 
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Mr. John Douglas Fouquet, M. Am. Soc. C. E., died his 
home in Fishkill, N. Y., Sept. 18, at the age of 84, af: an 
illness of one month. Mr. Fouquet was born in Platt burg, 
N. Y., Aug. 1, 1829. He entered the Rensselaer Polytechnic 
Institute, in 1849, but after three years of study left eo}- 
lege to become a draftsman with the Plattsburg & Cauchna- 
wauga R.R. (now a part of the Delaware & Hudson k.R,). 
After a varied experience in engineering work, principally oa 
railway construction, Mr. Fouquet in 1866 became Chief of 
Topography on the staff of Col. Jas. Worrell, Chief Engineer 
of the Sir Morton Peto project for an air line railroad be- 
tween New York City and Chicago. This work consisted 
largely in bridging the gaps between existing railroads in 
New York, Pennsylvania and Ohio, and was abandoned in 
1867 through the failure of Sir Morton. Mr. Fouquet then 
became successively: Division Engineer, and later Architect 
of what is now the Central New England R.R.; Engineer 
and Architect with Garner & Co., of New York City, owners 
of 11 cotton mills; in charge of the building construction of 
the West Shore Ry., and one year later Division Engineer 
(1883-6). When the New York Central R.R. leased the West 
Shore Ry., Mr. Fouquet was appointed Architect of the sys- 
tem (1886-1893). His last active work was in connection 
with the New York Central R.R., from which he retired in 
1905. Mr. Fouquet leaves two sons: The elder, L. D. Fouquet, 
is at present Engineer, Sewer Division, Public Service Com- 
mission, First District; the younger, M. L. Fouquet, is Engi- 
neer of Substructures, Borough of Brooklyn, N. Y. 
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AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. 
Oct. 7-10. Annual convention at Wilmington, Del. Secy., 
see H. McGovern, Chamber of Commerce,’ Wilmington. 
el. 


RAILWAY SIGNAL ASSOCIATION. 
Oct. 14-16. Annual meeting at Nashville, Tenn. Secy., C 
Rosenberg, Times Building, Bethlehem, Penn. 


AMERICAN ELECTRIC RAILWAY ASSOCIATION. 
Oct. 13-17. Annual convention at Atlantic City, N. J. Secy., 
H. C. Donecker, 29 West 39th St., New York City. 
AMERICAN GAS INSTITUTE. 
Oct. 15-17. Annual meeting at Richmond, Va. Secy., Geo. 
G@. Ramsdell, 29 West 39th St., New York City. 
NATIONAL SOCIETY FOR PROMOTION OF INDUSTRIAL 
EDUCATION. 
Oct. 19-25. Annual convention at Grand Rapids, Mich. 
Secy., C. A. Prosser, 105 E. 22d St., New York City. 
aa MINING CONGRESS. 
20-25. Annual convention at Philadelphia, Penn. Secy., 
oe Callbreath, Majestic Building, Denver, Colo. 


AMERICAN RAILWAY BRIDGE AND BUILDING ASSO- 
CIATION 


Oct. 21-23. Annual convention at Montreal, Que. Secy., C. 
A. Lichty, 319 North Waller Ave., Chicago, TIl. 
NATIONAL ASSOCIATION OF RAILWAY COMMISSIONERS. 
Oct. 28. Annual Convention at Washington, D. CC. Secy., 
Wm. H. Connolly, Interstate Commerce Commission, 
Washington, D. C. 
NATIONAL CONSERVATION CONGRESS. 
Nov, 18-20. Annual meeting at Washington, D. C. Secy., 
T. R. Shipp, Indianapolis, Ind. 


onEAT cad INTERNATIONAL PURE WATER ASSOCIA- 


ION. 
Nov. 6-7. Meeting at Toronto, Ont. Secy., Paul Hansen, 
Urbana, Ill 
Une STATES GOOD ROADS ASSOCIATION. 
Nov. 10-16. Third annual meeting at St. Louis, Mo. Secy., 
4 “M. Rountree, Birmingham, Ala. 
NATIONAL FOUNDERS ASSOCIATION. 
Nov. 19-20. Annual convention at New York City. Secy., 
J. M. Taylor, 29 So. La Salle St., Chicago, Il. 








